‘•Original  contains  color 
plates:  All  DTIC  rcprortuot^. 

ons  will  be  in  tlCf:.  \U£ 

'  ;  ;  1 


/ 


MISSILE  ACQUISITION  STUDYe 
FINAL  REpSrT,  , 


'  '  |  Aug*at-*979 


J 


£ 


/■ 

f* 

■Robert  S.  Young 
Thomas  M./O'Hern,  Jr^ 


Prepared  pursuant-  la  Department  of  Defense  Contract 
No.[MDA9fl3-77_C-^37j0 j  (NA801).  Views  or  conclusions 
contained  in  this  document  should  not  be  interpreted  as 
representing  official  opinion  or  policy  of  the  Department  of 
Defense.  Except  for  use  for  Government  purposes,  permission 
to  quote  from  or  reproduce  portions  of  this  document  must  be 
obtained  from  the  Logistics  Management  Institute. 


’Original  contains  colorV 
plates :  All  DTIC  reproduct-- 

LOGISTICS  MANAGEMENT  INSTITUTE  bo  113  bl{lck  tm<i 

4701  Sangamore  Road  r  1  0 

Washington,  D.C.  20016 


81  8  23  001 


flaittiiiii 


EXECUTIVE  SUMMARY 


STUDY  OBJECTIVE 

One  of  the  major  responsibilities  of  the  Naval  Air  Systems  Command  (NAVAIR)  is  to 
manage  the  acquisition  of  all  air-launched  missiles  for  the  Navy  and  for  the  Air  Force 
when  the  Navy  acts  as  the  executive  agent  for  joint-Service  programs.  NAVAIR  currently 
has  six  missile  programs:  HARM,  HARPOON,  PHOENIX,  SHRIKE,  SIDEWINDER,  and 
SPARROW. 

Over  the  past  several  years,  NAVAIR  has  experienced  a  continuing  reduction  in 
personnel,  while  both  the  complexity  and  number  of  weapon  systems  acquired  have  been 
increasing.  The  result  is  that  NAVAIR  has  been  unable  to  supply  air-launched  missiles  to 
the  fleet  and  the  Air  Force  on  schedule.  In  an  effort  to  alleviate  this  problem,  LMI  was 
commissioned  to  (1)  assess  the  feasibility  and  desirability  of  acquiring  air-launched 
missiles  from  contractors  in  a  ready-for-use  configuration  (known  as  the  All-Up-Round 
(AUR)  configuration)  and  (2)  construct  a  Government-furnished  equipment  versus 
Contractor-furnished  equipment  (GFE/CFE)  decision  tree  to  assist  acquisition  personnel  in 
making  sound  business  judgments  regarding  the  use  of  GFE  and  CFE  in  individual  missile 
acquisition  programs. 

CONTRACTOR  ASSEMBLY  OF  MISSILES 

NAVAIR  currently  acquires  missiles  in  two  ways:  (1)  procuring  all  components  and 
providing  them  to  naval  weapons  stations  for  assembly  into  complete  missiles  (e.g., 
SHIRKE,  SIDEWINDER,  and  SPARROW),  or  (2)  procuring  complete  missiles  from 
industrial  concerns  in  the  AUR  configuration  (e.g.,  HARPOON  and  PHOENIX).  Regardless 
of  the  procurement  method,  a  contractor  may  be  responsible  for  the  integration  of  GFE. 


LMI  found  that  contractor  assembly  of  missiles  is  feasible,  because  a  significant 
number  of  prime  contractors  possess  the  necessary  technical  qualifications  and  either 
possess,  or  have  access  to,  suitable  facilities.  Making  contractors  responsible  for  missile 
integration  will  neither  significantly  lessen  the  capability  of  naval  weapons  stations  to 
provide  intermediate-level  maintenance  for  the  fleet’s  inventory  of  air-launched  missiles, 
nor  result  in  displacement  of  Federal  employees. 

Contractor  assembly  of  missiles  is  also  desirable  for  the  following  reasons:  (1)  it  is 
consistent  with  national  policy  as  expressed  in  OMB  Circular  A-76  and  DoD's  imple¬ 
menting  instructions;  (2)  it  would  assign  system  responsibility  to  a  single  contractor,  thus 
avoiding  the  fragmentation  of  organizational  responsibilities  which  occurs  when  weapons 
stations  assemble  the  missile;  (3)  it  could  result  in  a  cost  savings;  (4)  it  would  avoid  having 
a  large  Government  investment  tied  up  in  assets  which  are  unusable  due  to  missing 
components;  and,  (5)  it  would  alleviate  the  problems  associated  with  NAVAIR's  current 
personnel  shortage  and  enable  acquisition  personnel  (now  engaged  in  attempting  to 
manage  numerous  small  parts  of  missile  programs)  to  manage  their  programs  more 
effectively. 

LMI  therefore  recommends  that  NAVAIR  acquire  air-launched  missiles  from  prime 
contractors  in  the  AUR  configuration. 

GFE/CFE  DECISION  TREE 

In  deciding  whether  selected  components  of  a  missile  should  be  acquired  as  either 
GFE  or  CFE,  a  project  manager  should  assess  the  technical,  operational,  logistic,  and 
administrative  factors,  the  potential  risk  of  product  degradation,  and  the  potential  cost 
savings.  Present  policy  guidance  concerning  these  decisions  is  incomplete.  To  meet 
NAVAIR's  need  for  a  comprehensive  analytical  guide  to  help  its  personnel  make  sound 
business  and  technical  judgments  regarding  the  GFE/CFE  composition  of  its  missiles,  LMI 
constructed  a  GFE/CFE  decision  tree. 


iii 


Certain  aspects  of  NAVAIR's  missile  acquisition  programs  influenced  the  construc¬ 
tion  of  the  decision  tree.  First,  every  component  of  a  NAVAIR  missile  is  equally  crucial. 
If  the  component  is  not  available,  the  missile  cannot  be  assembled.  A  missing  component 
of  an  aircraft,  ship,  or  tank  may  reduce  the  utility  of  the  weapon,  but  for  a  NAVAIR 
missile,  a  missing  component  renders  it  inoperable.  Second,  standardization  of  major 
components  of  missiles  does  not  now  occur,  and  is  not  considered  feasible  because  of  the 
dissimilarity  of  the  various  missiles.  Finally,  since  NAVAIR  is  faced  with  a  serious 
shortage  of  personnel  to  manage  its  missile  acquisition  programs,  the  adequacy  of  in- 
house  resources  must  be  taken  into  account. 

The  decision  tree  is  composed  of  three  segments,  one  for  each  type  of  decision 
faced  by  a  project  manager:  (1)  those  made  in  the  initial  acquisition  of  a  system  (i.e.,  the 
components  have  never  been  purchased  before);  (2)  GFE  to  CFE  conversions  (break-in);  or 
(3)  CFE  to  GFE  conversions  (break-out).  Guidelines  for  its  use  are  also  provided. 
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1.  INTRODUCTION 


STUDY  OBJECTIVES 

One  of  the  major  responsibilities  of  the  Naval  Air  Systems  Command  (NAVAIR)  is  to 
manage  the  acquisition  of  all  air-launched  missiles  for  the  Navy.  This  responsibility  also 
includes  acquiring  missiles  for  the  Air  Force  when  the  Navy  is  the  executive  agent  for 
joint-service  programs,  and  for  foreign  governments  as  part  of  foreign  military  sales 
(FMS)  programs.  NAVAIR  currently  has  five  missile  programs  in  the  production  stage: 
HARPOON  (AGM/RGM-84),  PHOENIX  (AIM-54),  SHRIKE  (AGM-45),  SIDEWINDER  (AIM- 
9),  and  SPARROW  (AIM-7).  A  sixth,  HARM  (AGM-88),  is  currently  in  the  development 
stage. 

Over  the  past  several  years,  NAVAIR  has  experienced  a  continuing  reduction  in 
personnel,  while  both  the  complexity  and  number  of  weapon  systems  acquired  have  been 
increasing.  The  result  is  that  NAVIAR  has  been  unable  to  supply  air-launched  missiles  to 
the  fleet  and  the  Air  Force  on  schedule.  NAVAIR  perceived  that  two  problem  areas 
contributed  to  this  undesirable  situation.  The  first  problem  area  involves  missile  assembly 
while  the  second  involves  Government-furnished  equipment  (GFE)  versus  Contractor- 
furnished  equipment  (CFE)  decisions.  LMI  was  commissioned  by  NAVAIR  to  analyze  these 
two  areas.  The  specific  study  objectives  were  to  (1)  assess  the  feasibility  and  desirability 
of  acquiring  NAVAIR  missiles  from  contractors  in  a  ready-for-use  configuration  (known  as 
the  All-Up-Round  (AUR)  configuration)  and  (2)  construct  a  GFE/CFE  decision  tree  to 
assist  acquisition  personnel  in  making  sound  business  judgments  regarding  the  use  of  GFE 
and  CFE  in  individual  missile  acquisition  programs. 


DATA  SOURCES 


The  data  presented  in  this  report  have  been  collected  from  a  variety  of  sources. 
Regulatory  materials,  such  as  the  Defense  Acquisition  Regulation  (DAR),  Office  of 
Management  and  Budget  (OMB)  Circulars,  DoD  Directives  and  Navy  regulations,  were 
reviewed  to  determine  formal  policy  guidance.  Procurement  Plans  (PPs)  for  selected 
Navy,  Air  Force,  and  Army  missile  programs  were  examined  to  establish  the  method  of 
procurement  and  to  extract  historical  data  for  each  missile.  A  variety  of  other 
documents,  such  as  contracts,  annual  appropriation  and  authorization  acts,  and 
intermediate  maintenance  instruction  manuals,  were  also  consulted. 

The  major  data  source  was  interviews  with  key  missile  acquisition  personnel  both 
inside  and  outside  of  NAVAIR.  The  project  manager,  contract  negotiator,  class  desk 
officer  and  production  specialist  for  each  NAVAIR  missile  were  interviewed,  as  well  as 
individuals  in  NAVAIR  01  (Plans  and  Programs),  02  (Contracts),  04  (Logistics),  05 
(Material  Acquisition),  08  (Comptroller)  and  the  Naval  Weapons  Engineering  Activity 
(WESA).  Weapons  stations  management  data  were  obtained  from  cognizant  N aval  Sea 
Systems  Command  (NAVSEA)  personnel  and  from  a  visit  to  Naval  Weapon  Systems  (NWS), 
Yorktown.  Data  on  other  major  weapons  systems  were  obtained  from  cognizant 
procurement  and  technical  personnel  in  NAVAIR,  the  Naval  Material  Command 
(NAVMAT),  NAVSEA,  the  Air  Force  Systems  Command  (AFSC),  and  the  Army  Missile 
Command  (MICOM). 

DEFINITIONS 

During  the  course  of  the  study,  it  became  evident  that  the  terms  GFE,  CFE  and 
AUR  are  subject  to  various  interpretations.  Further  confusion  also  results  from  the  fact 
that  in  practice  a  GFE  item  may  be  a  component  of  another  component.  That  is,  the  "end 


item"  is  not  always  the  missile.  To  avoid  ambiguity,  the  following  definitions  were 
adopted  for  use  throughout  the  study: 

All-Up-Round  (AUR)  -  A  complete  missile  ready  for  fleet  use.  Assembly  of  missile 
components  into  the  AUR  configuration  is  accomplished  by  either  a  qualified 
contractor  or  a  naval  weapons  station. 

Contractor  Furnished  Equipment  (CFE)  -  Items  acquired  or  manufactured  by  a 
contractor  to  be  incorporated  into,  or  consumed  in  the  production  of,  the  product  to 
be  delivered  under  the  contract. 

Government  Furnished  Equipment  (GFE)  -  Items  in  the  possession  of,  or  acquired  by 
the  Government  and  subsequently  provided  to  a  contractor  to  be  incorporated  into, 
or  consumed  in  the  production  of,  the  product  to  be  delivered  under  the  contract. 

Component  -  Subsystem,  assembly,  subassembly  or  other  major  element  of  an  end 
item  which  could  be  contracted  for  separately  and  provided  to  an  end  item 
contractor  as  GFE. 

End  Item  -  A  product  which  is  contracted  for  separately  and  is  in  the  form  of  either 
(1)  a  complete  missile  or  (2)  a  component  (i.e.,  any  product  which  is  a  "deliverable" 
under  a  contract). 
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2.  COMPLEXITIES  OF  THE  MISSILE  ACQUISITION  PROCESS 


Prior  to  discussing  the  feasibility  and  desirability  of  contractors  assembling  missiles 
in  the  AUR  configuration  (Chapter  3)  and  the  development  of  a  GFC/CFE  decision  tree 
(Chapter  4),  this  chapter  addresses  three  complexities  involved  in  managing  missile 
programs  -  disparate  acquisition  processes,  lead  time  coordination  and  fragmentation  of 
missile  management  responsibilities. 

DISPARATE  ACQUISITION  PROCESSES 

NAVAIR  currently  acquires  missiles  in  two  ways:  (1)  Procuring  all  components  and 
providing  them  to  naval  weapons  stations  for  assembly  into  complete  missiles  (e.g., 
SHRIKE,  SIDEWINDER,  and  SPARROW)  or  (2)  procuring  complete  missiles  from  industrial 
concerns  in  the  AUR  configuration  (e.g.,  HARPOON  and  PHOENIX).  Regardless  of  the 
procurement  method,  a  contractor  may  be  responsible  for  the  integration  of  GFE. 

A  detailed  analysis  of  the  specific  acquisition  process  for  each  of  the  five  NAVAIR 
missile  programs  is  presented  in  Appendix  A. 

Figures  1  through  4  illustrate  the  flow  of  paperwork  and  hardware  involved  in  ac¬ 
quiring  major  components  of  air-launched  missiles.  These  figures  are  not  intended  to 
show  the  intricacies  of  each  acquisition,  but  rather  to  illustrate  that  there  is  little 
consistency  among  the  programs  in  the  way  components  are  acquired  and  assembled  into 
missiles.  Note  that  each  dashed  line  may  represent  more  than  one  procurement  action. 

Using  the  SPARROW  program  as  an  example,  Figure  5  reveals  the  acquisition 
complexities  associated  with  a  missile  program.  It  illustrates  that  the  acquisition  process 
is  a  great  deal  more  complicated  than  the  simplistic  comparisions  exhibited  in  Figures  1 
through  4. 
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SOLID  LINE  REPRESENTS  HARDWARE  FLOW 
DASHED  LINE  REPRESENTS  PAPERWORK  FLOW 
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SOLID  LINE  REPRESENTS  HARDWARE  PLOW 
DASHED  LINE  REPRESENTS  PAPERWORK  FLOW 


SPARROW  AIM-7F  PROCUREMENT  SUMMARY 


COORDINATION  OF  LEAD  TIMES 


A  major  factor  of  the  missile  acquisition  process  which  affects  missile  schedules  is 
lead  time  complexities.  The  administrative  and  manufacturing  lead  times  plus  the 
delivery  cycle  are  such  that  three,  four,  or  even  five  year  increments  must  be  managed  at 
any  one  time. 

Administrative  lead  time  for  air-launched  missiles  (from  Congressional  approval  to 
contract  award)  is  approximately  nine  months  in  NAVAIR.  Manufacturing  lead  times 
(from  contract  award  to  first  delivery)  range  from  17  to  22  months.  This  means  that 
before  one  year's  deliveries  begin,  two  successive  years'  requirements  must  be  defined  and 
started  through  the  acquisition  cycle.  Before  the  first  year's  deliveries  are  completed, 
the  program  manager  will  be  attempting  to  manage: 

the  first  year's  manufacturing  and  assembly  processes 
the  second  and  third  years'  preparation  for  manufacture 
The  fourth  year's  requirement  definition,  funding  and  pre-contract  processes 
Figure  6  depicts  the  complex  coordination  of  lead  times  required  for  the  SPARROW 
program. 

In  addition,  lead  times  for  subcomponents  must  be  coordinated  with  those  for 
components,  since  component  manufacturers  depend  upon  the  timely  delivery  of 
subcomponents  and  subassemblies.  For  example,  in  the  SPARROW  program,  the  safety 
and  arming  device  (S<5cA),  warhead  metal  parts,  protective,  caps  and  explosives  must  all  be 
available  at  Naval  Weapons  Support  Center  (NWSC)  Crane  before  the  warhead  can  be 
loaded.  One  ingredient  of  the  rocket  motor  propellant  must  be  delivered  to  the  motor 
manufacturer  and  the  propellant  grain  provided  to  the  guidance  and  control  (G&C) 
manufacturer  before  these  major  components  can  be  delivered  to  the  weapon  station  for 
missile  assembly. 
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Coordination  of  lead  times  is  further  complicated  if  there  is  more  than  one  source 
for  an  item.  In  addition,  when  contract  awards  are  delayed,  or  slippages  occur  in  either 
delivery  schedules  or  weapons  station  assembly  schedules,  the  need  for  management 
attention  is  increased. 

FRAGMENTATION  OF  RESPONSIBILITIES 

NAVAIR's  missile  acquisition  programs  can  best  be  described  as  "fragmented".  In 
the  administrative  area,  the  matrix  form  of  project  management  is  utilized.  The  project 
manager  must  rely  on  functional  organizations  to  implement  assigned  responsibilities. 
LMI  found  that  functional  loyalties  frequently  impinge  on  program  objectives.  Attempts 
to  increase  competition  and  small  business  participation  tax  management  control, 
increase  the  engineering  and  production  liaison  requirements,  and  frequently  cause 
extensive  delays  in  delivery  of  missile  components. 

Project  management  is  further  fragmented  by  the  large  number  of  naval  activities 
involved  in  accomplishment  of  program  objectives  (see  Figure  7).  The  contracting 
responsibilities  for  various  missile  components  are  performed  by  at  least  four  different 
naval  activities.  Another  complicating  factor  is  that  although  NAVAIR  provides  overall 
management  for  the  missile  programs,  it  does  not  have  management  control  over  all 
participating  organizations  (e.g.,  NWC  China  Lake  is  a  NAVMAT  organization  and  the 
weapons  stations  are  NAVSEA  organizations). 

Missile  acquisition  is  further  fragmented  in  those  programs  where  the  components 
are  procured  separately  and  then  assembled  by  a  weapons  station.  This  fragmentation 
negatively  affects  NAVAIR's  management  efforts  as  well  as  contractors'  responsibility  for 
system  performance. 
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FIGURE  7 


NAVY  FIELD  ACTIVITIES  PROVIDING  PRODUCTION 
SUPPORT  TO  NAVAIR  MISSILE  PROGRAMS 


FIELD 

ACTIVITY 

MISSILE  PROGRAM 

HARPOON* 

PHOENIX 

SHRIKE 

SIDEWINDER 

SPARROW 

NWC 

China  Lake 

(CA) 

X 

X 

X 

X 

X 

NWS 

Concord 

(CA) 

X 

X 

X 

FLTAC 

Corona 

(CA) 

X 

X 

X 

X 

MW  SC 

Crane 

(IN) 

X 

X 

X 

X 

X 

NSWC 

Dahlgren 

(VA) 

X 

X 

X 

NWS 

Earle 

(NJ) 

X 

X 

NWS 

Fallbrook 

(CA) 

X 

NOS 

Indian  Head 

(MD) 

X 

X 

X 

X 

X 

NADC 

Johnsville 

(PA) 

X 

NOS 

Louisville 

(KY) 

X 

NAS 

Patuxent  River 

(MD) 

X 

PMTC 

Point  Mugu 

(CA) 

X 

X 

X 

X 

X 

SWSES 

Port  Hueneme 

(CA) 

X 

NAVWESA 

Washington,  D. 

C. 

X 

X 

X 

X 

x 

NSWC 

White  Oak 

(MD) 

X 

NWS 

Yorktown 

(VA) 

X 

X 

X 

X 

*In  addition,  11  other  Naval  field  activities  provide  production  support  to  the 
HARPOON  program  under  air  tasks  in  work  requests  issued  by  NAVWESA. 


The  fragmentations  described  above  causes  organizational  tensions,  which  are 
exacerbated  by  two  factors.  First,  current  manpower  levels  in  NAVAIR  are  insufficient 
to  effectively  manage  the  fragmented  missile  acquisition  process.  Second,  there  is  no 
centralized  organizational  responsibility  for  missile  acquisition  policy  and  procedures.  In 
addition,  there  are  no  uniform  procedures  for  missile  acquisition  and  no  means  of 
exchanging  information  between  programs  on  procedures,  contractors,  etc. 

In  summary,  NAVAIR's  current  missile  acquisition  management  problems  can  be 
attributed  to  the  nature  of  the  weapons  systems  themselves,  the  number  of  components 
involved,  the  large  number  of  participating  organizations,  NAVAIR's  organizational 
structure,  lead  time  complexities,  and  the  lack  of  uniform  policy  and  procedures. 


3.  CONTRACTOR  ASSEMBLY  OF  MISSILES 


As  pointed  out  in  the  previous  chapter,  a  major  problem  encountered  in  programs 
where  missiles  are  assembled  at  weapons  stations  is  the  ensuing  division  of  acquisition 
responsibility.  In  several  instances,  late  deliveries  of  missile  components  have  meant  that 
fleet  missile  assets  had  to  be  "juggled"  between  ships.  Late  deliveries  have  also 
engendered  much  criticism  of  NAVAIR's  operations  by  dissatisfied  Air  Force  customers. 

This  chapter  addressee  both  the  desirability  and  the  feasibility  of  having  contractors 
assemble  and  test  air-launched  missiles  in  order  to  determine  whether  contractor 
assembly  of  all  NAVAIR  missiles  would  improve  the  acquisition  process.  The  discussion  is 
confined  to  work  conducted  by  a  missile  integrator;  i.e.,  the  organizational  entity  which 
assembles  missiles  into  the  AUR  configuration.  Furthermore,  we  are  concerned  only  with 
the  initial  assembly  and  testing  of  missiles  and  not  with  fleet  returns  (i.e.,  missiles 
returned  from  the  fleet  for  periodic  maintenance). 

NAVAIR's  basic  responsibility  in  support  of  Navy  mission  objectives  is  to  deliver 
quality  weapons  to  the  fleet  in  a  timely  manner  at  a  reasonable  cost.  The  ultimate  ob¬ 
jective  of  missile  acquisition  managers  is  to  provide  missiles  to  the  fleet  within  these 
parameters.  The  importance  of  this  objective  must  be  remembered  when  analyzing  the 
factors  which  influence  the  decision  as  to  which  organization  should  assemble  the 
missiles. 

During  the  course  of  the  study,  we  identified  seven  factors  which  significantly 
affect  a  decision  as  to  who  should  assemble  air-launched  missiles.  These  factors  are  (1) 
current  policy  guidance,  (2)  system  integration  responsibility,  (3)  technical  capability,  (4) 
facilities  and  test  equipment,  (5)  military  essentiality,  (6)  federal  employee  displacement, 
and  (7)  cost.  A  discussion  of  these  factors  and  their  impact  on  the  assembly  decision 
follows. 
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PriKCKDlNO  PAOS  BUNK -WOT 


CURRENT  POLICY  GUIDANCE 

Our  review  indicates  that  there  is  a  lack  of  definitive  NAVAIR  policy  guidance  in 
NAVAIR  regarding  the  use  of  private  contractors  or  Government  installations  for 
assembling  missiles.  The  limited  guidance  that  does  exist  may  actually  conflict  with 
national  policy  as  expressed  in  the  Office  of  Management  and  Budget  (OMB)  Circular 
A-76. 

OMB  Circular  A-76  establishes  a  national  policy  of  reliance  on  the  private  sector  to 
supply  the  Government's  needs  for  commercial  or  industrial  products  and  services.  This 
policy  and  the  DoD’s  implementing  instructions  apply  to  the  assembly  of  missiles,  since 
this  function  constitutes  a  commercial  or  industrial  activity  as  defined  in  A-76.  Under 
the  provisions  of  A-76  the  only  justifications  for  weapons  station  assembly  of  missiles 
would  be:  (1)  the  unavailability  of  a  satisfactory  commercial  source  (2)  national  defense 
requirements,  or  (3)  significantly  higher  cost  of  a  private  commercial  source.  If 
justification  is  lacking,  A-76  requires  the  work  to  be  contracted  out  to  private  industry. 

A-76  requires  periodic  (triennial)  justification  of  all  ongoing  commercial/industrial 
activities.  For  current  NAVAIR  missile  programs,  this  justification  must  be  provided  by 
NAVSEA,  which  has  management  control  of  the  weapons  stations.  However,  for  a  new 
program,  a  decision  by  NAVAIR  to  have  weapons  stations  assemble  the  missiles  would 
constitute  a  "new  start,"  as  defined  in  A-76.  This  would  mean  that  NAVAIR  would  be 
required  to  demonstrate  that  its  decision  was  consistent  with  the  requirements  of  A-76. 

In  1968  NAVAIR  attempted  to  institute  a  policy  of  procuring  missiles  from 
contractors  in  the  ready-for-issue  (or  AUR)  configuration.  Objections  to  this  policy  by 
the  Commander  of  the  Naval  Ordnance  Systems  Command  escalated  to  the  Chief  of  Naval 
Material  (CNM)  level,  who  issued  a  letter  to  NAVAIR  dated  4  August  1969,  stating  that 
there  would  not  be  a  fixed  policy  regarding  missile  assembly.  The  only  requirement 
placed  on  NAVAIR  by  CNM  was  that  each  missile  procurement  plan  should  document  the 
basis  for  the  particular  assembly  mode  selected.  Since  then  neither  CNM  nor  NAVAIR  has 
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issued  any  further  guidance.  NAVAIR's  acquisition  managers  have  been  left  to  devise 
acquisition  plans  in  a  highly  complex  environment  essentially  on  their  own. 

SYSTEM  INTEGRATION  RESPONSIBILITY 

All  of  the  NAVAIR  missiles  are  highly  complex,  unmanned,  one-way  air  vehicles 
with  unit  costs  ranging  from  $30,000  for  SIDEWINDER  to  over  $500,000  for  HARPOON. 
Since  there  is  no  opportunity  to  recover  a  missile  after  it  is  launched,  NAVAIR  requires  a 
very  high  degree  of  reliability  that  the  weapon  system  will  perform  when  needed.  The 
role  of  a  system  integrator  is  to  combine  the  products  of  the  various  component 
manufacturers  into  a  reliable  weapon  system. 

In  its  contracts  for  the  PHOENIX  and  HARPOON  missiles  NAVAIR  has  assigned 
system  integration  responsibility  to  contractors.  However,  the  responsibility  of  these 
contractors  is  limited  with  respect  to  GFE.  The  Government  is  responsible  for  the 
functioning  of  the  GFE,  while  the  integrator  is  responsible  for  its  interface  with  the  rest 
of  the  weapon. 

The  integration  of  SIDEWINDER,  SPARROW,  and  SHRIKE  missiles  is  performed  by 
naval  weapons  stations.  However,  there  is  no  formal  assignment  of  integration 
responsibility  to  the  weapons  stations  and  no  guarantee  of  system  accuracy  or 
performance.  The  actual  assembly  work  is  subject  to  delay  whenever  the  weapon  station 
resources  are  required  for  fleet  support  activities. 

The  assembly  of  missiles  at  weapon  stations  presents  other  serious  disadvantages 
besides  the  absence  of  assigned  responsibility.  NAVAIR  incurs  the  costs  of  acceptance 
testing  of  components  at  contractors'  plants  as  well  as  retesting  the  components  at  the 
weapons  station  prior  to  assembly.  NAVAIR  must  position  adequate  quantities  of  missile 
components  at  the  weapons  stations  to  ensure  that  an  assembly  line  remains  open. 

A  different  problem  has  been  encountered  in  the  SPARROW,  SIDEWINDER  and 
SHRIKE  programs  where  occasionally  all  components  but  one  (usually  a  low-cost  item) 
have  been  delivered  to  the  weapons  stations  in  great  quantities.  The  missing  component 


delays  assembly  of  large  numbers  of  complete  missiles.  The  component  shortages  are 
caused  by  a  variety  of  reasons  which  are  not  directly  related  to  the  missile  assembly  mode 
(e.g.,  production  or  quality  control  problems).  Interviews  with  project  managers  revealed 
that,  already  short  of  personnel,  the  project  managers  are  so  busy  managing  engineering 
change  proposals,  data  package  deficiencies,  second-sources  and  production  problems  at 
many  contractors'  plants  that  they  lack  the  resources  to  manage  the  assembly  function. 
Furthermore,  the  tendency  of  the  weapons  stations  to  view  new  missile  assembly  as  "fill¬ 
in'*  work  between  peaks  of  fleet  missile  service  requirements,  combined  with  the  lack  of  a 
firm  commitment  to  assemble  missiles  in  accordance  with  a  specific  schedule,  results  in 
insufficient  attention  to  the  accumulation  of  unassembled  missile  components  at  the 
weapon  stations. 

There  are  several  advantages  to  having  a  prime  contractor  act  as  the  system 
integrator,  among  which  are  greater  opportunities  to  use  contractual  warranties  and 
incentives.  For  instance  the  prime  contractor  AUR  approach  has  a  positive  impact  on  the 
use  of  contractual  commitments  such  as  reliability  improvement  warranties  (RIWs)  and 
logistic  support  cost  commitments  (LSCCs). 

Under  RIW  provisions,  a  contractor  agrees  to  continue  improving  the  reliability  of 
an  item  while  reducing  its  repair  costs.  The  contractor  further  agrees  to  repair  or  replace 
all  items  that  fail  within  a  specified  time.  A  RIW  could  not  be  obtained  on  a  complete 
missile  assembled  at  a  weapons  station  since  the  weapons  station  is  not  a  manufacturer  or 
a  contractor.  Thus,  only  the  components'  manufacturers  would  be  able  to  provide  such 
warranty  for  their  products.  When  missiles  are  procured  from  contractors  in  the  AUR 
configuration,  the  presence  of  other  factors  such  as  the  extent  and  nature  of  GFE  (for 
which  the  system  contractor  would  not  be  responsible),  the  inability  to  control 
unauthorized  maintenance,  and  the  inability  to  predict  use  environments  and  operational 
reliability  may  limit  the  usefulness  of  a  RIW. 

LSCC  is  an  attempt  to  apply  design-to-cost  concepts  to  the  operating  and  support 
costs  of  a  weapon  system.  Under  LSCCs,  contractors  are  given  operating  and  support  cost 


goals  so  that  appropriate  trade-offs  may  be  made  in  the  design  phase  to  balance  these 
costs  with  performance  requirements.  It  would  not  be  feasible  to  provide  LSCCs  in 
contracts  for  the  components  of  end  items  since  the  components  are  not  operated 
independently.  The  prime  contractor  AUR  approach  offers  opportunities  for  applying  this 
concept  to  missile  acquisitions. 

The  use  of  the  prime  contractor  AUR  mode  enhances  other  contractual 
commitments  and  pricing  techniques  as  well.  Item  warranties,  which  might  be  vitiated 
when  components  are  assembled  by  third  parties,  would  be  more  enforceable.  Life  cycle 
costing  can  be  applied  in  system  procurements  much  more  effectively  than  in  a  series  of 
component  contracts.  While  design-to-cost  can  be  applied  to  components,  the  interfaces 
between  components  will  receive  more  appropriate  attention  in  a  system  procurement 
contract. 

Another  advantage  to  NAVAIR  resulting  from  the  assignment  of  integrating 
responsibilities  to  contractors  is  that  the  contractor  has  a  clearly  defined  interest  in  the 
timely  delivery  of  conforming  missiles  since  his  payment  is  contingent  on  such  deliveries. 
If  shortages  of  GFE  occur,  the  integrator  will  be  able  to  seek  compensation  from  the 
Government  for  any  resulting  disruption  of  his  delivery  schedule.  However,  failure  to 
solve  the  GFE  shortage  promptly  may  well  jeopardize  the  award  of  subsequent  missile 
system  contracts.  Therefore,  the  system  integrating  contractor  will  be  highly  motivated 
to  assist  in  solution  of  the  GFE  shortage  as  quickly  as  possible. 

TECHNICAL  CAPABILITY 

NAVAIR’s  air-launched  missiles  are  similar  in  that,  at  a  minimum,  each  has  a  GicC 
subsystem  (which  constitutes  the  major  portion  of  the  missile  cost),  a  warhead  subsystem, 
a  fuzing  subsystem,  and  a  propulsion  subsystem.  The  term  "assembly  of  a  missile"  refers 
to  the  mating  of  these  major  subsystems.  In  addition,  a  set  of  wings  and  fins  normally  is 
attached  to  the  missile  prior  to  issuance  to  the  fleet. 
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A  missile  may  be  tested  in  one  of  two  ways,  depending  upon  its  type.  Each 
component  may  be  tested  separately  and  subsequently  assembled  into  an  AUR  missile,  or 
the  missile  may  be  assembled  first  and  then  tested  in  the  AUR  configuration.  The  testing 
of  a  missile  primarily  involves  checking  its  electronic  circuitry. 

In  general,  assembly  and  test  of  initial  production  missiles  requires  neither  complex 
procedures  nor  many  man-hours.  At  the  risk  of  over-simplification,  the  process  consists 
of  visually  inspecting  the  components,  bolting  the  components  together,  and  testing  the 
electronic  circuitry  (though  not  necessarily  in  that  order).  The  approximate  amount  of 
time  necessary  for  the  assembly  and  test  of  each  missile  in  production  is  as  follows: 

PHOENIX  12  man-hours 

SHRIKE  14  man-hours. 

SPARROW  22.4  man-hours. 

SIDEWINDER  10.8  man-hours. 

HARPOON  100  man-hours  (not  including 

launch  kits). 

At  the  assembly  level,  technical  expertise  is  necessary  in  the  areas  of  missile 
handling,  integration,  and  testing.  We  reviewed  Army  and  Air  Force  missile  acquisition 
procedures  and  found  that  both  services  employ  integrating  contractors  for  all  of  their 
missile  programs.  Many  contractors  possess  the  necessary  expertise.  Figure  8  lists  the 
current  missile  programs  in  which  contractors  integrate  missiles  into  the  AUR 
configuration  for  the  other  services.  Four  of  the  six  G<5cC  section  contractors  for 
NAVAIR  are  represented  (Raytheon,  Ford  Aeronutronic,  Hughes,  and  General  Dynamics). 
Except  for  Hughes,  none  of  these  companies  currently  acts  as  integrators  for  NAVAIR.  It 
is  also  relevant  to  note  that  Ford  Aeronutronics  integrates  the  SIDEWINDER  AIM-9J, 
which  the  Air  Force  buys  for  FMS  while  NAVAIR  requires  the  AIM-9L  version  to  be 
integrated  by  naval  weapon  stations.  Still,  NAVAIR  recognizes  that  contractors  do  have 
the  capability  to  integrate  missiles  as  evidenced  by  its  current  AUR  contracts  with 
McDonnell-Douglas  and  Hughes  for  the  HARPOON  and  PHOENIX  programs  respectively, 
and  has  had  earlier  contracts  with  General  Dynamics  for  the  STANDARD  ARM  missile. 
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FIGURE  8.  MISSILE  INTEGRATION  CONTRACTORS 
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FACILITIES  AND  TEST  EQUIPMENT 

The  handling  of  complete  missiles  requires  unique  facility  safety  considerations. 
For  example,  at  NWS  Yorktown  there  are  limitations  on  the  quantities  of  particular 
explosives  which  can  be  present  in  one  structure  at  one  time.  Facilities  for  safe  handling 
and  storage  of  loaded  warheads  and  rocket  motors  are  mandatory  at  any  location  where 
completed  missiles  are  to  be  assembled. 

Figure  9  lists  the  private  facilities  at  which  missiles  are  currently  being  assembled. 


FIGURE  9.  MISSILES  ASSEMBLED  AT  CONTRACTORS’  FACILITIES 
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Ford  Aeronutronic,  General  Dynamics,  Raytheon,  and  Texas  Instruments  currently  supply 
G&C  sections  to  weapons  stations  for  assembly  into  complete  air-launched  missiles. 
Figure  8  shows  that  three  of  these  four  contractors  either  possess  or  have  access  to 
assembly  facilities  for  other  missile  programs. 

In  addition  to  these  private  plants,  some  Government  installations  can  be  used  as 
missile  assembly  points.  For  example,  Raytheon  assembles  the  HAWK  and  DRAGON 
missiles  while  LTV  assembles  the  LANCE  missile  at  Army  arsenals. 

The  test  equipment  required  to  check  out  missiles  after  assembly  does  not  appear  to 
present  any  significant  obstacle  to  either  Government  or  contractor  assembly  of  missiles. 
The  nature  of  the  components  generally  dictates  the  kinds  of  tests  which  can  or  must  be 
made.  For  example,  warheads  can  only  be  tested  by  exploding  samples.  Motors  are 
generally  test-fired,  but  the  firing  circuitry  of  some  motors  can  be  tested  without  actual 
firing.  Most  testing  is  done  on  the  individual  components.  The  HARPOON,  PHOENIX, 
and  SPARROW  missiles  are  tested  after  final  assembly,  and  the  SIDEWINDER  can  be 
tested  after  assembly  only  when  loaded  on  an  aircraft.  The  post-assembly  test  of  the 
SHRIKE  consists  of  a  check  of  the  G3cC  section  and  the  wings  and  fins.  Appendix  B 
details  the  test  procedures  for  all  major  components  of  the  five  missiles  currently  being 
produced. 

No  accurate  measurement  of  the  amount  or  cost  of  test  equipment  which  would  be 
required  for  a  conversion  from  Government  to  contractor  assembly  can  be  made  without 
contractors'  input  in  response  to  NAVAIR's  requirements.  However,  this  factor  does  not 
appear  to  present  any  significant  barrier  to  such  a  change,  and  the  cost  input  could  be 
easily  measured  once  a  potential  requirement  is  established. 

MILITARY  ESSENTIALITY 

Another  factor  to  be  considered  in  the  missile  assembly  decision  is  whether  or  not 
assembly  of  new  production  missiles  by  contractors  would  significantly  diminish  Navy  in- 
house  capability  to  assemble  and  test  missiles. 


Naval  weapons  stations  perform  intermediate-level  maintenance  on  all  air-launched 
missiles  in  the  fleet  inventory.  This  function  includes  handling,  visual  inspections, 
disassembly,  test,  minor  repairs,  replacement  of  damaged  or  defective  components  and 
reassembly  of  the  missiles.  In  addition,  every  missile  is  scheduled  for  periodic  testing  by 
the  weapons  station  every  two  years.  No  change  in  responsibility  for  this  function  is 
anticipated.  Repair  of  major  components  will  continue  to  be  conducted  by  depot 
maintenance  facilities  or  by  contractors.  Thus,  the  assembly  of  new  production  missiles 
by  contractors  would  not  diminish  the  intermediate  maintenance  capability  of  weapons 
stations. 

Under  its  current  mobilization  preparedness  programs,  NAVAIR  establishes 
contingency  plans  with  the  producers  of  aE  items  needed  at  mobilization.  This  includes 
the  assembly  of  missiles  as  weU  as  component  production.  NAVAIR's  industrial  resources 
specialists  advise  that  changes  from  Government  to  contractor  assembly  would  not 
adversely  affect  their  planning  efforts, 

FEDERAL  EMPLOYEE  DISPLACEMENT 

Changes  in  the  assembly  point  for  missiles  currently  assembled  by  weapons  stations, 
raise  the  possibility  that  Federal  employees  may  be  displaced.  Assessment  of  this  factor 
was  extremely  difficult  because  of  the  reluctance  of  NAVSEA  personnel  to  provide  data 
relating  to  staffing  or  workload  of  the  weapons  stations.  The  foUowing  data  were 
gathered  from  interviews  with  operating  personnel  at  NWS  Yorktown: 

-  NWS  Yorktown's  missile  assembly  and  test  operations  are  currently  at  full 
capacity. 

-  There  are  45  persons  involved  in  missile  assembly  and  test  at  Yorktown 

-  Approximately  15  percent  of  the  Yorktown  missile  assembly  and  test  operation  is 
for  NAVAIR's  new  production  missiles 

-  NWS  Yorktown  usually  completely  assembles  50  percent  of  the  SIDEWINDER, 
SPARROW,  and  SHRIKE  new  production  missiles. 
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The  intermediate  maintenance  function  performed  by  the  weapons  stations  appears 
to  provide  a  major  portion  of  their  workload.  Justification  material  for  NAV AIR's  FY80 
budget  submission  indicates  funding  is  required  for  intermediate  maintenance  of  4708 
missiles  at  the  weapons  stations.  This  projected  maintenance  workload  represents  a  15 
percent  decrease  from  the  estimated  FY79  level.  However  at  the  present  time,  the  fleet 
inventory  of  missiles  is  increasing.  As  component  shortages  for  the  SPARROW, 
SIDEWINDER  and  SHRIKE  are  overcome,  and  as  the  HARPOON  is  introduced  to  the  fleet, 
inventory  levels  will  rise  significantly,  thus  increasing  the  future  maintenance  workload. 

Thus,  the  reduction  forecast  for  FY80  does  not  necessarily  indicate  a  trend  but  it 
may  merely  reflect  a  temporary  dip  in  workload.  The  current  acquisition  plan  for  the 
HARPOON  missile  alone  will  increase  the  maintenance  workload  by  120  missiles  per  year 
for  the  next  eight  or  nine  years.  Thus,  the  possibility  of  any  Federal  employee 
displacement  resulting  from  the  assignment  of  the  missile  assembly  function  for  current 
and  future  programs  to  private  contractors  appears  minimal. 

COST 

Cost  certainly  is  a  factor  which  merits  consideration  when  choosing  between 
alternative  modes  of  missile  assembly.  Nevertheless,  care  should  be  taken  not  to 
overemphasize  its  importance  in  the  decision-making  process.  Costs  do  not  exist  in  a 
vacuum.  Other  circumstances  may  sometimes  dictate  that  nonmonetary  considerations 
take  precedence  over,  or  at  least  temper,  cost  considerations.  For  example,  a  decision  to 
choose  an  organization  to  assemble  a  missile  solely  on  the  basis  of  cost  will  not  benefit 
the  fleet  if  that  organization  fails  to  meet  its  delivery  schedules.  In  short,  while  cost 
data  are  important,  they  should  be  placed  in  proper  perspective  in  the  overall  acquisition 
picture. 

In  assessing  the  cost  of  assembling  air-launched  missiles,  it  is  necessary  to 
determine:  (1)  the  cost  to  NAVAIR,  (2)  other  Navy  costs,  and  (3)  other  Government  costs. 


Cost  to  NAVAIR 


The  cost  to  NAVAIR  for  integration  and  test  of  missiles  assembled  by 
contractors  is  included  in  the  contract  price,  although  it  may  not  be  shown  as  a  line  item. 
In  the  case  of  weapons  station-assembled  missiles,  NAVAIR  issues  cost-reimbursable 
project  orders  to  the  weapons  station.  Billings  against  completed  project  orders  are  not 
itemized.  Since  these  billings  often  contain  other  unrelated  charges  (e.g.  special  testing 
or  corrective  work),  would  be  unreliable  in  determining  the  actual  cost  of  assembling  and 
testing  missiles. 

Actual  weapons  station  cost  data  were  unavailable  for  use  in  this  study  due  to 
NAVSEA's  reluctance  to  provide  such  data.  Instead,  cost  estimates  provided  by  a  weapon 
station  were  used.  These  estimates  contained  the  type  of  labor,  cost  centers,  number  of 
man-hours  required,  wage  rates,  and  any  additional  charges  necessary  to  perform  the 
work. 

To  provide  a  meaningful  cost  comparison  between  weapons  station  and 
contractor  assembled  missiles,  the  analysis  focused  on  HARPOON  since  it  is  the  only 
NAVAIR  air-launched  missile  program  in  which  the  integration  function  has  been 
conducted  by  both  a  weapons  station  and  a  contractor  (McDonnell-Douglass).  Although 
historical  costs*  associated  with  the  assembly  and  test  of  one  missile  program  cannot  be 
used  to  predict  similar  costs  for  another  program,  the  basic  analysis  is  equally  applicable 
to  all  programs. 

HARPOON  missiles  are  built  up  from  missile  sections  into  a  HARPOON  missile 
body  (HMB).  These  HMBs  (also  known  as  "slick"  missiles)  are  then  configured  by  a  weapon 
station  for  either  air-launch,  surface  ship-launch,  or  submarine-launch  so  that  changing 
fleet  needs  can  be  met.  The  cost  of  assembling  HARPOON  missiles  varies.  Depending  on 
which  launch  kit  is  attached,  the  number  of  man-hours  required  and  hence  the  cost  of 
assembly  vary.  However,  the  procedures  involved  in  assembling  HMBs,  which  for  all 
practical  purposes  are  complete  missiles,  remain  the  same  no  matter  which  configuration 
is  employed. 
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The  actual  assembly  of  a  HMB  involves  the  mating  of  four  sections:  guidance, 
control,  sustainer,  and  warhead  (or  an  exercise  section).  However,  the  role  of  a 
HARPOON  integrator  also  includes  the  assembly  and  test  of  the  warhead  section.  Thus, 
warhead  assembly  costs  should  be  added  to  the  basic  missile  assembly  costs  in  order  to 
establish  an  accurate  estimate  of  the  total  cost.  Figure  10  presents  FY78  cost  estimates 
for  the  assembly  and  test  of  HMBs  and  is  followed  by  an  explanation  of  the  elements 
comprising  these  estimates. 


FIGURE  10 

FY78  COST  ESTIMATES  FOR  THE  ASSEMBLY  AND  TEST  OF  HARPOON 


NWS  Concord 
($  per  unit) 

USN  FMS 

McDonnell-Douglas 
($  per  unit) 
USN 

HMB  Assembly 
and  Test 

$1,794.84 

$2,056.01 

$2,171.93 

Warhead  Assembly 
and  Test 

$1,153.75 

$1,045.37 

$  850.03 

Total 

$2,948.59 

$3,101.38 

$3,021.96 

Sources:  FY78  cost  estimates  from  NWS  Concord  and  FY78  McDonnell-Douglas  proposal 
to  NAVAIR. 

McDonnell-Douglas  Cost  Estimate.  McDonnell-Douglas'  figures  include  a  10.25 
percent  target  profit,  and  the  firm  appears  to  be  moving  down  its  learning  curve,  since 
the  contract  price  for  the  same  work  in  FY77  was  $3,114,  and  the  proposed  price  for  FY79 
is  $2,888.55.  The  FY78  and  FY79  cost  estimates  should  not  be  considered  exact  since  its 
figures  are  negotiable. 

McDonnell-Douglas'  numbers  in  Figure  10  reflect  direct  labor  for  missile 
assembly  only.  The  company  may  charge  NAVAIR  additional  costs  for  technical  support 
during  the  assembly  process.  However,  assembly  of  the  missile  at  the  weapon  station  also 
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generates  similar  costs.  For  example,  McDonnell-Douglas  provides  three  people  (and 
others  when  necessary)  to  Concord  for  technical  support  purposes.  Based  upon  available 
information  as  to  the  relative  costs  of  this  support,  a  reasonable  assumption  can  be  made 
that  the  support  costs  associated  with  each  mode  of  assembly  offset  each  other. 

NWS  Concord  Cost  Estimate  (USN).  Concord  is  a  Naval  Industrial  Funded  (NIF) 
activity.  This  means  that  it  uses  stabilized  (or  predetermined)  rates  in  billing  its 
Federally  sponsored  customers,  such  as  NAVAIR.  While  other  customer  sponsored  work 
(such  as  FMS)  is  billed  at  actual  costs. 

Concord  accepts  all  NAVAIR  missile  assembly  orders  on  a  cost  reimbursable 
basis.  The  cost  estimate  is  based  upon  published  stabilized  rates  which  are  in  effect 
during  the  entire  fiscal  year.  Work  performed  on  this  basis  is  billed  at  stabilized  rates 
regardless  of  Concord's  actual  cost  to  perform. 

The  stabilized  labor  rate  includes  the  cost  of  direct  labor,  direct  material, 
other  charges  reported  as  direct  costs,  and  the  composite  overhead  rate.  At  NIF 
activities,  such  as  Concord,  all  civilian  salaries  and  wages  are  accelerated  (increased)  by  a 
predetermined  rate  to  provide  for  accrued  liabilities  for  annual  leave,  sick  leave,  holiday 
and  other  paid  leave  and  the  Government's  contribution  to  the  Federal  Employees'  Group 
Life  Insurance  Fund,  Federal  Insurance  Contribution  Act,  Civil  Service  Retirement  Fund, 
and  Federal  Employees'  Health  Benefits.  The  acceleration  of  labor  for  these  accruals  is 
accomplished  by  the  application  of  a  single  composite  percentage  rate  to  amounts  earned 
for  all  hours  worked  (not  to  gross  payroll).  Composite  acceleration  rates  for  NIF 
activities  vary  between  30  and  32  percent.  Figure  11  presents  a  representative  example 
of  how  an  actual  NIF  activity  computes  its  composite  acceleration  rate. 

As  will  be  shown  later,  these  percentages,  except  for  the  retirement  fund 
factor,  closely  parallel  those  prescribed  by  OMB  Circular  A-76. 
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FIGURE  11 


COMPOSITION  OF  NIF  ACTIVITY’S  LABOR  ACCELERATION  RATE 

FRINGE  BENEFITS  LABOR  ACCELERATION  RATE 

11.8% 

5.1% 

4.1% 

0.5% 

2.8% 

0.2% 

7.3% 

31.8% 

The  stabilized  labor  rate  also  includes  an  overhead  factor.  There  are  four 
types  of  overhead  associated  with  NIF  activities:  funded  production  expense,  unfunded 
production  expense,  funded  general  expense  and  unfunded  general  expense.  Funded 
production  expense  and  funded  general  expense  overhead  rates  apply  to  Federally 
sponsored  work.  Funded  production  expenses  are  NIF-financed  expenses  incurred  by 
direct  cost  centers,  which  are  not  identifiable  to  a  specific  direct  job  order.  Funded 
general  expenses  are  NIF-financed  expenses  incurred  by  general  cost  centers,  which  are 
not  identifiable  to  a  specific  direct  job  order.  The  funded  overhead  (both  production  and 
general)  is  prorated  to  the  missile  assembly  and  test  process  by  applying  predetermined 
rates  to  the  direct  hours  worked  by  civilian  employees  and  military  personnel. 

Other  Navy  Costs 

NIF  activities  are  required  to  recover  the  full  cost  of  all  work  performed  for 
FMS  customers.  Figure  10  shows  that  estimates  of  actual  cost  are  higher  than  those 
based  on  stabilized  rates.  Thus,  a  more  accurate  estimate  of  the  costs  to  the  Navy  of 
assembling  and  testing  missiles  is  reflected  in  the  FMS  figures. 

The  FMS  cost  estimate  contains  actual  wage  and  overhead  rates  as  well  as  a 
"statistical  charge"  which  represents  unfunded  production  and  general  expenses 


Annual  Leave 
Sick  Leave 

Holiday  and  Other  Leave 
Federal  Employees'  Group  Life  Insurance 
Federal  Employee's  Health  Benefits 
FICA  Taxes 

Civil  Service  Retirement  Fund 
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(overhead).  Unfunded  production  expense  is  the  cost  of  the  time  worked  by  military 
personnel  assigned  to  a  productive  cost  center  and  not  identifiable  to  a  specific  direct  job 
order.  Unfunded  general  expense  is  the  cost  of  the  time  worked  by  military  personnel 
assigned  to  the  general  cost  centers  and  not  identifiable  to  a  specific  direct  job  order. 
The  statistical  charge  also  takes  into  account  depreciation  of  the  buildings  and  equipment. 
(Note  that  the  stabilized  rates  used  on  USN  work  do  not  include  depreciation). 

Figure  10  shows  that  NAVAIR  is  not  paying  the  actual  direct  costs  associated 
with  the  assembly  and  testing  of  HMBs.  The  "hidden”  cost  to  the  Navy  is  equal  to  the  dif¬ 
ference  between  the  USN  and  FMS  cost  estimates  (i.e.,  $152.79  per  missile).  This  means 
that  the  weapons  station  is  recouping  these  "hidden"  costs  from  other  Navy  appropriations 
(e.g.,  military  construction). 

Other  Government  Costs 

There  are  some  costs  to  the  Government  which  do  not  appear  when  comparing 
weapons  station  and  contractor  cost  estimates.  These  "hidden"  expenses  are  incurred  by 
the  Government  as  a  cost  of  doing  business  with  the  weapons  stations.  For  example,  there 
is  a  loss  of  Federal  and  state  revenue,  since  weapons  stations  are  exempt  from  taxation. 
However,  if  commercial  enterprises  perform  the  assembly  and  test  function,  they  are  at 
corporate  rates. 

Another  hidden  cost  to  the  Government  arises  from  late  deliveries  of 
components  to  a  weapons  station.  The  missile  cannot  be  assembled  until  the  late 
components  arrive;  meanwhile  the  already  delivered  components  sit  idle.  This  results  in 
an  opportunity  cost  to  the  Government,  since  an  imputed  charge  can  be  made  on  its 
investment  in  those  idle  components.  In  other  words,  the  Government  pays  interest  on  the 
money  it  borrows,  but  it  does  so  expecting  to  provide  missiles  to  the  fleet.  When  the 
components  are  idle,  this  expectation  is  not  met.  Thus,  for  every  day  that  components 
are  unassembled,  the  Government  is  paying  interest  expenses  but  not  receiving  missiles. 


3-15 


Figure  12  illustrates  the  opportunity  costs  associated  with  delayed  deliveries 
of  components.  For  illustration  purposes,  the  figure  makes  the  following  simplifying 
assumptions:  (1)  the  other  components  were  delivered  in  a  timely  fashion  awaiting  AUR 
build-up,  (2)  only  one  component  was  late,  and  3)  there  were  no  partial  deliveries  of  the 
late  component. 

The  figure  shows  that  for  the  SHRIKE  program  the  electronic  assembly  (priced 
at  $265)  creates  a  $107  opportunity  cost  to  the  Government  for  every  month  that  it  is 
late.  In  the  case  of  the  SPARROW  program,  the  S&A  device  (priced  at  $773)  creates  a 
$842  opportunity  cost  to  the  Government  for  every  month  that  it  is  late. 

Other  hidden  costs  to  the  Government  resulting  from  delayed  deliveries  are  (1) 
the  salaries  of  Government  personnel  required  to  assist  the  contractor  in  correcting  his 
problems,  and  (2)  increased  contract  administration  and  technical  costs  since  the  life  of 
the  contract  is  being  extended. 

Most  of  these  hidden  costs  would  not  be  incurred  if  a  commercial  enterprise 
assembled  and  tested  the  missiles.  The  contractor  would  be  held  to  his  contract  price  for 
performing  the  work.  If  he  were  responsible  for  the  acquisition  of  a  component,  he  would 
have  to  solve  any  late  delivery  problems  at  his  cost.  On  the  other  hand,  if  a  component  is 
furnished  to  a  contractor  as  GFE,  NAVAIR  may  find  itself  liable  to  the  integrating 
contractor  for  costs  associated  with  schedule  slippages.  However,  this  disadvantage  may, 
in  turn,  be  offset  by  the  fact  that  the  integrating  contractor  would  be  monitoring  all 
component  delivery  schedules.  If  a  potential  delivery  problem  arose,  it  would  be  to  the 
contractor's  benefit  (as  well  as  the  Government's)  to  notify  NAVAIR  and  possibly  prod  it 
into  taking  corrective  action.  (This  management  control  benefit  has  been  discussed 
previously  under  "System  Integration  Responsibility.") 


FIGURE  12.  OPPORTUNITY  COSTS  ASSOCIATED  WITH  IATE  DELIVERIES 
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Retirement  funds  represent  another  cost  to  the  Government.  As  shown 
earlier,  when  computing  labor  acceleration  rates,  a  NIF  activity  apportions  approximately 
7  percent  to  the  Civil  Service  Retirement  Fund.  Revised  OMB  Circular  A-76  prescribes 
using  20.4  percent  when  performing  cost  comparisons  between  in-house  and  commercial 
enterprises.  This  will  result  in  a  higher  labor  acceleration  rate  and,  hence  a  higher 
stabilized  rate  will  need  to  be  used  when  performing  cost  comparisons.  Figure  13  presents 
a  comparison  between  the  NIF  labor  acceleration  rate  elements  and  the  factors  prescribed 
by  the  revised  OMB  A-76. 


FIGURE  13 

COMPARISON  BETWEEN  NIF  LABOR  ACCELERATION  RATE  ELEMENTS 

AND  OMB  CIRCULAR  A-76 


NIF  LABOR 

ACCELERATION  RATE 


A-76 

FACTOR 


Annual  Leave 

11.8% 

Sick  Leave 

5.1% 

20.0% 

Holiday  and  Other  Leave 

4.1% 

Federal  Employees'  Group 

Life  Insurance 

0.5% 

Federal  Employees'  Health 

4.0% 

Benefits 

2.8% 

FICA  Taxes 

0.2% 

Actual  Employer 

Civil  Service  Retirement 

Fund 

7.3% 

Contribution 
(Assume  0.2%) 

20.4% 

TOTAL 

31.8% 

44.6% 

In  summary,  the  above  cost  analysis  indicates  that  contractor  assembly  of 
missiles  does  not  significantly  increase  costs  to  the  Government.  Indeed,  it  may  result  in 
a  cost  savings.  When  a  missile  is  assembled  at  a  weapons  station,  NAVAIR  pays  less  than 
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the  actual  costs  associat  *ith  such  assembly.  This  fact  is  clearly  shown  when  NAVAIR 
missile  assembly  costs  (based  on  stabilized  rates)  are  compared  with  FMS  assembly  cost 
(based  on  actual  costs).  This  hidden  cost  to  the  Navy  is  recouped  by  the  weapons  station 
from  other  Navy  appropriations.  Other  "hidden"  expenses  incurred  by  the  Government  as 
a  cost  of  doing  business  with  weapons  stations  include  loss  of  tax  revenue,  extra 
Governmental  contract  administration  and  technical  costs,  actual  retirement  costs,  and 
finally,  the  opportunity  costs  associated  with  late  component  deliveries. 

CONCLUSIONS  AND  RECOMMENDATIONS 

Contractor  assembly  of  missiles  is  feasible  because  a  significant  number  of  prime 
contractors  (in  addition  to  the  two  NAVAIR  contractors  already  performing  this  work) 
possess  the  necessary  technical  qualifications  and  either  possess  or  have  access  to  suitable 
facilities.  Placing  the  responsibility  for  missile  integration  on  contractors  will  neither 
significantly  lessen  the  capability  of  naval  weapons  stations  to  provide  intermediate- 
level  maintenance  for  the  fleet's  inventory  of  air-launched  missiles,  nor  is  it  likely  to 
result  in  displacement  of  Federal  employees. 

Contractor  assembly  of  missiles  is  also  desirable  for  the  following  reasons:  (1)  it  is 
consistent  with  national  policy  as  expressed  in  OMB  Circular  A-76  and  DoD's 
implementing  instructions;  (2)  it  would  establish  system  responsibility  in  a  single 
contractor,  thus  avoiding  the  fragmentation  which  occurs  when  weapons  stations  assemble 
the  missile;  (3)  it  could  result  in  a  cost  savings;  (4)  it  would  avoid  having  a  large 
investment  in  unusable  assets  which  are  unusable  due  to  missing  components;  and,  (5)  it 
would  alleviate  the  problems  associated  with  NAVAIR's  current  personnel  situation  and 
enable  acquisition  personnel  (now  engaged  in  attempting  to  manage  numerous  small  parts 
of  missile  programs)  to  manage  their  programs  more  effectively.  Therefore,  we 
recommend  that  NAVAIR  acquire  air-launched  missiles  from  prime  contractors  in  the 
AUR  configuration. 


To  implement  this  recommendation,  NAVAIR  should: 

1.  Issue  a  policy  instruction  at  the  earliest  possible  date  establishing  contractor 
assembly  as  NAVAIR  policy  for  all  air-launched  missiles. 

2.  Modify  the  HARM  procurement  plan  so  that  the  missiles  can  be  acquired  from 
prime  contractors  in  the  AUR  configuration. 

3.  Convert  the  SIDEWINDER  and  SPARROW  programs  to  contractor  assembly 
prior  to  FY81.  (Since  these  are  ongoing  programs,  particular  attention  must 
be  given  to  the  adequacy  of  specific  contractor's  facilities  and  to  program 
budget  limitations). 

4.  Retain  weapons  station  assembly  for  the  SHRIKE  program  since  all  Navy 
requirements  have  been  contracted  for,  with  no  further  purchases  expected 
after  FY79. 
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4.  GFE  VERSUS  CFE  DECISIONS 


DoD  acquisition  policies  and  procedures  recognize  that  it  may  be  beneficial  for  the 
Government,  when  contracting  for  weapon  systems  and  other  major  items,  to  procure 
some  components  directly  and  provide  them  to  the  end  item  contractor  as  GFE. 

Advantages  which  accrue  to  the  Government  when  components  are  provided  as  GFE 
include: 

-  cost  savings 

-  improved  logistics  support  and  economies  in  operations  and  training  made 
possible  by  standard  designs 

-  competitive  procurement  of  high  dollar  value  components  of  noncompetitive 
systems 

-  maintenance  of  a  broad  industrial  base 

-  small  and  minority  business  participation  in  Government  contracting 

-  direct  control  over  critical  components 

The  use  of  GFE,  however,  divides  responsibility  for  the  end  item.  The  Government 
is  responsible  for  the  quality,  reliability,  performance,  and  timely  delivery  of  the  GFE, 
while  the  contractor  is  responsible  for  the  CFE.  Thus,  use  of  GFE  requires  that  the 
Government  manage  the  acquisition  of  GFE  components  and  assure  its  timely  delivery  to 
the  end  item  contractor  in  addition  to  its  regular  overall  management  responsibilities. 

Before  deciding  whether  selected  components  of  major  systems  should  be  acquired 
as  either  GFE  or  CFE,  a  project  manager  should  assess  the  technical,  operational,  logistic, 
and  administrative  factors,  the  potential  risk  of  product  degradation,  and  the  potential 
cost  savings.  Present  policy  guidance  concerning  these  decisions  is  incomplete.  To  meet 
NAVAIR's  need  for  a  comprehensive  analytical  guide  to  help  its  personnel  make  sound 


4-1 


business  and  technical  judgments  regarding  the  GFE/CFE  composition  of  its  air-launched 
missile  acquisition  programs.  LMI  constructed  the  decision  tree  described  in  this  chapter. 
It  is  intended  for  use  in  both  the  program  initiation  phase  and  during  the  remainder  of  the 
acquisition  cycle  to  determine  the  desirability  and  timing  of  changes  to  a  program's 
GFE/CFE  structure. 

The  decision  tree  was  evaluated  in  an  operating  environment  by  NAVAIR  personnel 
representing  functional  areas  (Project  Management,  Contracts,  Class  Desk,  and 
Production)  in  each  of  the  six  NAVAIR  missile  programs.  As  a  result  of  the  evaluation, 
modifications  to  both  the  decision  tree  and  the  accompanying  guidelines  were  made. 
POLICY  BASIS  FOR  GFE/CFE  DECISIONS 

The  general  policy  of  DoD,  as  stated  in  DAR  13-201,  is  that  contractors  will  furnish 
all  material  required  for  performance  of  Government  contracts;  i.e.,  that  all  material  will 
be  CFE.  DAR  13-201  also  states  that  the  Government  should  provide  GFE  to  a  contractor 
when  it  is  in  the  best  interest  of  the  Government  by  reason  of  economy,  standardization, 
the  expediting  of  production,  or  other  appropriate  circumstances. 

DoD  policy  guidance  concerning  the  GFE/CFE  decision  process  is  set  forth  in  DAR 
1-326  "Component  Breakout."  It  provides  that  components  will  be  "broken  out"  of  the  end 
item  procurement,  i.e.,  purchased  directly  by  the  Government  and  provided  as  GFE, 
whenever: 

-  the  weapon  system  or  other  major  end  item  is  purchased  without  adequate  price 
competition 

-  the  prime  contractor  is  expected  to  acquire  the  component  without  adequate 
price  competition 

-  substantial  net  cost  savings  will  probably  be  achieved 

-  the  quality,  reliability,  performance  or  timely  delivery  of  the  end  item  will  not 
be  jeopardized 


The  DAR  policy  also  provides  for  consideration  of  break-out  of  components  (regardless  of 
whether  or  not  they  are  being  purchased  competitively),  if  substantial  net  cost  savings  can 
be  achieved  from  greater  quantity  purchases,  improved  logistics  support,  or  economies  in 
operations  and  training  through  standardization  of  design. 

This  DAR  guidance  applies  only  to  conversions  of  components  from  CFE  to  GFE, 
i.e.,  break-out.  It  contains  no  guidance  on  conversions  from  GFE  to  CFE,  i.e.,  break-in, 
nor  does  it  contain  any  guidance  for  the  initial  GFE/CFE  decisions  that  must  be  made  at 
the  inception  of  a  program. 

DAR  1-326  sets  forth  guidelines  for  assessing  potential  risks,  calculating  estimated 
savings,  and  analyzing  the  technical,  operational,  logistic  and  administrative  factors 
involved  in  the  GFE/CFE  decision.  However,  it  provides  no  guidance  as  to  the  relative 
importance  of  the  various  factors  and  no  sequence  for  their  consideration.  Thus, 
acquisition  personnel  are  required  to  make  decisions  based  on  their  own  perceptions  of  the 
degree  and  significance  of  the  risks  involved  and  the  estimated  cost  savings. 

The  DAR  guidance  is  supplemented  by  NAVAIR  Instruction  4200. 5A,  5  August  1969, 
entitled  "Policy  and  Procedures  Governing  the  Determination  of  GFE  versus  CFE  in  the 
Procurement  of  NAVAIR  Material."  This  instruction  provides  that  GFE  will  be  the 
maximum  amount  permitted  by  technical  and  administrative  in-house  resources,  consis¬ 
tent  with  NAVAIR's  responsibility  to  deliver  quality  systems  to  the  fleet.  Primary 
break-out  consideration  is  directed  to  components  costing  $300,000  or  more  per  annual 
buy. 

The  instruction  establishes  two  categories  of  candidate  components  for  GFE,  one  for 
the  initial  purchase,  the  other  for  conversion  from  CFE  to  GFE  on  subsequent  purchases. 
No  guidance  is  provided  on  conversion  of  GFE  to  CFE. 

STRUCTURE  &  USE  OF  THE  GFE/CFE  DECISION  TREE 

The  primary  goal  of  the  missile  project  manager  is  to  acquire  a  quality  system,  in  a 
timely  manner  and  at  a  reasonable  cost.  All  GFE/CFE  decisions  must  be  consistent  with 


this  goal.  The  decision  tree  (Figure  14)  was  designed  to  facilitate  consideration  of  all 
factors  relevant  to  GFE/CFE  decisions  in  an  organized  fashion,  and  to  allow  assessment  of 
the  relative  importance  of  each  factor. 


Certain  aspects  of  NAVAIR's  missile  acquisition  programs  influenced  the  construc¬ 
tion  of  the  decision  tree.  First,  every  component  of  a  NAVAIR  missile  is  equally  crucial. 
If  the  component  is  not  available,  the  missile  cannot  be  assembled.  A  missing  component 
of  an  aircraft,  ship,  or  tank  may  reduce  the  utility  of  the  weapon,  but  for  a  NAVAIR 
missile,  a  missing  component  renders  it  inoperable.  Second,  standardization  of  major 
components  of  missiles  does  not  now  occur,  and  is  not  considered  feasible  because  of  the 
dissimilarity  of  the  various  missiles.  Finally,  NAVAIR  is  faced  with  a  serious  shortage  of 
personnel  to  manage  its  missile  acquisition  programs  and  thus  the  adequacy  of  in-house 
resources  must  be  taken  into  account. 

The  project  manager  faces  three  basic  types  of  GFE/CFE  decisions:  (1)  those  made 
in  the  initial  acquisition  of  a  system  (i.e.,  the  components  have  never  been  purchased 
before)  (2)  GFE  to  CFE  conversions  (break-in);  or  (3)  CFE  to  GFE  (break-out).  The 
decision  tree  is  composed  of  three  segments,  each  of  which  corresponds  to  each  type  of 
decision. 

The  design  of  the  decision  tree  requires  "yes"  or  "no"  responses  to  the  questions.  As 
a  practical  matter,  responses  will  generally  be  in  the  form  of  "probably  yes"  or  "probably 
no."  This  is  due  to  the  ambiguities  of  the  data  as  well  as  the  necessity  to  assign 
probabilities  to  the  occurrence  or  nonoccurance  of  future  events.  Nevertheless,  these 
"probably  yes"  and  "probably  no"  responses  should  be  classified  as  "yes"  or  "no"  responses, 
respectively. 

Guidelines  are  provided  in  Figure  15  to  assist  acquisition  personnel  in  the  use  of  the 


decision  tree. 
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Are  there  overriding  considerations  which  make  it  See  comments  accompanying  box  3. 

MANDATORY  THAT  THE  COMPONENT  BE  SUPPLIEO  AS  GFE? 


Is  THE  FACT  THAT  THIS  COMPONENT  IS  CURRENTLY  PROVIDED  THIS  QUESTION  INVOLVES  ASCERTAINING  WHETHER  SUPPLYING  A 

AS  6FE  JEOPARDIZING,  IN  ANY  WAY,  THE  ABILITY  OF  THE  END  COMPONENT  AS  6FE  IS  JEOPARDIZING  THE  QUALITY,  RELIABILITY 

ITEM  CONTRACTOR  TO  SATISFACTORILY  PERFORM  ITS  CONTRAC-  PERFORMANCE  OR  TIMELY  DELIVERY  OF  THE  END  ITEM. 
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Are  substantial  net  cost  savings  accruing  to  the  Govern-  When  performing  the  cost  comparison  to  determine  whether 

MENT  AS  A  RESULT  OF  THIS  COMPONENT  BEING  SUPPLIED  AS  GfE  SUBSTANTIAL  NET  COST  SAVINGS  ARE  ACCRUING  TO  THE  GOVERN- 
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AS  GFE  TO  THE  END  ITEM  CONTRACTOR? 


21  Does  the  Navy  possess  adequate  in-house  administrative  To  determine  whether  adequate  in-house  administrative 
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APPENDIX  A 


SUMMARY  OF  ACQUISITION  PROCESS  FOR  NAVAIR  MISSILES 


SPARROW 

The  SPARROW  AIM  7F  is  an  air-launched  guided  missile  used  by  both  the  Navy  and 
the  Air  Force.  NAVAIR  procures  the  missiles  for  both  services.  The  guidance,  control 
and  propulsion  sections  were  developed  for  NAVAIR  by  Raytheon  under  contracts  awarded 
in  FY63.  The  integrated  warhead  assembly  (metal  parts,  explosive  charge  and  S&A 
device)  was  developed  by  NWC,  China  Lake. 

The  SPARROW  missile  has  always  been  acquired  in  sections.  Navy  missile 
components  are  delivered  to  naval  weapons  stations  for  assembly  by  Government 
personnel  prior  to  issuance  for  service  use.  Air  Force  missiles  are  assembled  at  the 
squadron  level.  Individual  components  for  the  Air  Force  are  delivered  to  the  Army's 
Letterkenny  arsenal  pending  shipment  to  Air  Force  installations.  The  major  component 
manufacturer,  Raytheon,  does  not  possess  the  facilities  necessary  for  safe  handling  of 
loaded  rocket  motors  and  warheads  or  for  the  assembly  of  the  missile. 

The  major  components  of  the  SPARROW  and  their  development  are  summarized 
below. 

Guidance  Sets,  Mark  17,  Mod  0,  Including  Wings,  Fins,  Radomes  and  Fuze  Triggering 
Device  (G&C):  The  G<3cC  section  is  procured  as  a  single  component.  Raytheon  developed 
the  GicC  under  a  NAVAIR  contract.  During  FY74  a  second  source  competition  was 
conducted  and  General  Dynamics  was  selected.  Subsequent  procurements  have  been  split 
between  both  contractors  on  a  competitive  price  basis.  Completed  units  are  shipped  to 
NWS  Yorktown  and  Concord  for  Navy  missiles  and  to  Letterkenny  Arsenal  for  Air  Force 
requirements. 

The  propellant  grain  for  the  G&C  unit  is  GFE.  It  is  procured  by  a  MIPR  from 
NAVAIR  through  Rock  Island  Arsenal  and  sent  to  the  Radford  Ammunition  Plant. 
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Radford  provides  the  grain  to  the  Bermite  Company,  a  subcontractor  to  both  Raytheon 
and  General  Dynamics. 


Reusable  containers  for  the  G&C  units  are  provided  to  both  contractors  as 
GFE.  NAVAIR  arranges  for  providing  adequate  supplies  to  the  contractors  (the  Navy  and 
the  Air  Force  use  different  containers),  for  refurbishing  damaged  Navy  containers  and  for 
purchasing  additional  Navy  containers,  as  required. 

Warhead,  Mark  71,  Mod  0;  Warheads  for  the  SPARROW  are  assembled  and  loaded  at 
NWSC,  Crane.  Warheads  consist  of  the  metal  parts  and  the  explosive  charge. 

The  metal  parts  were  developed  by  the  Midway  Company  under  contracts 
awarded  during  FY69.  From  FY72  through  FY78  NAVAIR  awarded  Engineering  Research, 
Inc.  (ERI)  all  production  contracts  for  the  metal  parts.  In  FY79,  the  metal  parts  were 
included  in  the  G&C  contracts  with  Raytheon  and  General  Dynamics.  These  contractors 
will  subcontract  for  the  metal  parts  and  provide  for  their  delivery  to  Crane.  NAVAIR  has 
Crane  procure  protective  caps  for  the  warhead  and  supply  these  caps  to  the  metal  parts 
contractor  as  GFE.  The  completed  metal  parts  are  shipped  to  Crane  by  the  contractors. 
Reusable  containers  for  the  warhead  metal  parts  are  now  being  provided  by  NAVAIR  as 
GFE  for  Air  Force  items  only. 

The  explosive  charge  for  the  warhead  is  acquired  by  means  of  a  Request  for 
Contractual  Procurement  (RCP)  issued  by  NAVAIR  to  Crane.  Crane  then  purchases  the 
charge  (PBXN)  from  Chemtronics,  The  Mark  38  Warhead  Booster  is  manufactured  by 
Crane  under  a  Work  Request  (WR)  from  NAVAIR.  Assembly  and  loading  of  the  warhead  is 
performed  by  Crane  under  the  same  WR. 

The  complete  warheads  (including  the  S«JcA  device)  are  shipped  from  Crane  to 
Yorktown  and  Concord  for  assembly  into  the  complete  missile.  Air  Force  units  are  sent 
to  Letterkenny  Arsenal. 
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Safety  and  Armine  Device  Mark  33,  Mod  0,  Including  Containers  (S<5cA):  The  S&A 


device  is  procured  under  NAVAIR  contracts.  The  Mark  33,  Mod  0  S&A  was  developed  by 
the  Barry  Miller  Co.  under  a  contract  awarded  during  FY67.  The  FY73  contract  was 
awarded  to  Piqua  Engineering,  Inc.  The  FY74  and  subsequent  requirements  have  been 
split  on  a  competitive  price  basis  between  Piqua  and  Raymond  Engineering. 

Completed  S&A  units  are  shipped  by  the  contractors  to  NWSC  Crane  and 
assembled  into  the  warheads  before  shipment  to  the  final  assembly  point.  During  FY79, 
NAVAIR  attempted  to  combine  the  S&A  with  the  G&C  procurement.  This  attempt  failed 
after  the  current  producers  and  the  Small  Business  Administration  protested  on  the 
grounds  that  it  could  result  in  loss  of  contracts  for  small  business. 

Rocket  Motor,  Mark  58,  Mod  3;  This  motor  was  developed  by  Hercules  under  a 
subcontract  from  Raytheon  in  FY67.  The  FY73  requirement  for  motors  was  broken  out 
and  NAVAIR  has  contracted  directly  with  Hercules  for  all  subsequent  requirements.  One 
of  the  ingredients  of  the  rocket  motor  propellant  (PBX  N-4)  is  ordered  by  NAVAIR  from 
NOS  Indian  Head  and  provided  as  GFE  to  Hercules.  Motor  containers  for  Air  Force 
missiles  are  reusable  and  are  provided  to  Hercules  in  the  same  manner  as  those  for  the 
G&C  units.  Motor  containers  for  Navy  missiles  are  not  reusable. 

Summary  of  Major  Procurement  Actions  Per  Year  Required  to  Purchase  SPARROW 
Missiles 

1  procurement  request  and  2  contracts  for  G&C  units 
1  procurement  request  and  2  contracts  for  warhead  metal  parts* 

1  procurement  request  and  2  contracts  for  S&A  devices 
1  procurement  request  and  1  contract  for  rocket  motors 
1  MIPR  for  propellant  grain  for  Navy  missiles 
1  MIPR  for  propellant  grain  for  Air  Force  missiles 
1  MIPR  for  propellant  grain  for  FMS  missiles 
1  MILSTRIP  for  Navy  G&C  containers  for  Raytheon  from  Yorktown 
1  MILSTRIP  for  Navy  G&C  containers  for  Raytheon  from  Concord 
1  MILSTRIP  for  Navy  G&C  containers  for  General  Dynamics  from  Yorktown 
1  MILSTRIP  for  Navy  G&C  containers  for  General  Dynamics  from  Concord 
1  notice  to  Ogden  ALC  for  Air  Force  G&C  containers 
1  RCP  to  Crane  to  purchase  PBXN  explosives 
1  RCP  to  Crane  to  purchase  warhead  protective  caps 
1  WR  to  Crane  for  Navy  warhead  booster  and  loading 
1  WR  to  Crane  for  Air  Force  warhead  booster  and  loading 
1  WR  to  Crane  for  FMS  warhead  booster  and  loading 
1  notice  to  Ogden  ALC  for  Air  Force  motor  containers 


1  project  order  each  to  NWS  Yorktown  and  Concord  for  missile  assembly  and 
test 

1  project  order  to  Indian  Head  for  Rocket  Motor  Propellant 
♦Not  required  for  FY79  procurement. 

SIDEWINDER 

The  SIDEWINDER  AIM  9L  is  an  air-launched  guided  missile  purchased  by  NAVAIR 
for  use  by  both  the  Navy  and  the  Air  Force.  The  basic  missile  was  designed  and  developed 
by  NWC,  China  Lake  which  also  manufactured  the  prototype  version  (AIM  9A).  It  was 
first  fired  in  1953. 

One  version  of  the  SIDEWINDER,  the  AIM-9J,  is  manufactured,  assembled  and 
shipped  as  an  AUR  by  Ford  Aeronutronic  under  contracts  placed  by  the  Air  Force.  Except 
for  the  AIM-9J,  no  contractor  capability  for  assembly  and  test  of  the  complete  AIM-9 
missile  has  ever  been  established,  and  the  AIM-9  missiles  have  always  been  procured  in 
sections  which  are  delivered  to  weapons  stations  for  final  assembly.  The  Air  Force 
components  are  shipped  to  Letterkenny  Arsenal. 

The  major  components  of  the  SIDEWINDER  and  their  development  is  summarized 
below. 

Guidance  and  Control  Section  AN/DSQ-29  (GCS);  The  GCS  section  is  procured  as  a 
single  component.  Earlier  versions  of  this  section  for  the  AIM-9B  were  produced  by 
General  Electric  Co.  and  Ford  Aeronutronic.  Currently  there  are  two  sources  for  the 
AIM-9L  GCS:  Raytheon  and  Ford.  Each  year's  requirement  is  split  between  these  two 
companies  on  a  price-competitive  basis.  Completed  units  for  NAVAIR  are  shipped  to 
Yorktown  and  Fallbrook  for  assembly  by  Government  personnel.  Air  Force  units  are 
shipped  to  Letterkenny. 

The  manufacturer  of  a  special  steel  used  in  the  GCS  units  ceased  production 
several  years  ago.  NAVAIR  bought  the  residual  inventory  because  there  was  no  other 
producer.  Necessary  quantities  are  now  provided  to  the  GCS  manufacturers  as  GFM. 
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Containers  for  the  GCS  units  are  GFE.  Different  containers  are  used  by  the 
Air  Force  and  the  Navy.  NAVAIR  arranges  for  provision  of  adequate  supplies  of 
containers  to  the  GCS  manufacturers. 

Warhead,  WDU-17/B:  Prior  to  FY79,  the  warhead  was  manufactured  by  NWSC 
Crane.  Crane  contracted  for  the  required  metal  parts  and  obtained  the  explosive  charge 
material  from  Army  arsenals.  In  FY79,  competitive  contracts  were  awarded  to  two 
companies,  TRW  and  Marquardt,  for  manufacture  of  the  complete  warhead.  Each  of  these 
firms  has  teamed  with  explosives  processors  who  will  be  their  subcontractors  for  this  task. 
The  explosive  material  itself  will  be  GFE  to  the  contractors. 

Completed  warheads  for  NAVAIR  will  be  shipped  to  the  weapon  stations  for 
assembly  by  Government  personnel,  while  the  Air  Force  units  will  be  shipped  to 
Letterkenny.  Containers  for  the  warhead  are  GFE.  Although  Navy  and  Air  Force  use 
different  containers,  NAVAIR  arranges  for  the  provision  of  all  containers  to  the 
contractors. 

Safety  &  Arming  Device  Mark  13,  Mod  2  (S&A);  These  sections  of  the  SIDEWINDER 
are  procured  from  two  sources.  The  current  manufacturers  are  Micronics  and  Piqua 
Engineering  (each  a  small  business  concern).  The  quantity  awarded  each  firm  is  based  on 
competitive  prices.  A  proposal  to  combine  the  S<5cA  with  the  GCS  procurement  in  FY79 
was  rejected  when  small  business  interests  protested  the  plan. 

Completed  items  are  shipped  to  Yorktown,  Fallbrook,  and  Letterkenny. 
Containers  are  GFE,  with  NAVAIR  arranging  for  the  provision  of  all  containers  to  the 
contractors. 

Target  Detector  DSU-15/B  (TDD):  This  device  was  initially  produced  by  Santa 
Barbara  Research  Center.  Martin  Marietta  was  introduced  as  a  second  source  in  FY76. 
Current  buys  are  split  between  the  two  companies  on  a  price-competitive  basis.  The 
completed  units  go  to  Yorktown,  Fallbrook  and  Letterkenny  from  the  contractor's  plants. 
Containers  are  provided  as  GFE  by  NAVAIR  even  though  the  Navy  and  Air  Force  use 
different  containers. 
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Wings,  Mark  1,  Mod  0;  Wings  have  been  purchased  by  NAVAIR  under  formal 
advertising  procedures.  The  previous  contractor  was  Chaparral  Industries.  The  FY78 
requirement  was  awarded  to  ERI.  The  current  plan  for  FY79  is  to  split  the  procurement 
between  two  sources  for  mobilization  planning  purposes. 

Completed  wings  are  shipped  by  the  manufacturer  to  the  assembly  point. 
Containers  are  provided  as  GFE  by  NAVAIR  even  though  the  Navy  and  Air  Force  use 
different  containers. 

Fins,  BSU-32/B:  Fins  have  been  purchased  by  NAVAIR  under  formal  advertising 
procedures.  The  FY78  buy  was  awarded  to  Welbilt.  Previous  contractors  were  Anodic, 
Genii  Research,  and  Precision  Metal.  The  current  plan  for  FY79  is  to  split  the 
procurement  between  two  sources  for  mobilization  planning  purposes. 

Completed  units  are  shipped  by  the  manufacturer  to  Yorktown,  Fallbrook  and 
Letterkenny.  GFE  containers  are  provided  only  for  the  Air  Force  requirements.  Navy 
requirements  are  shipped  in  non-reusable  containers. 

Rocket  Motor  MK-36,  Mod  7:  The  SIDEWINDER  motor  was  developed  by  NWC 
China  Lake,  and  the  first  version  was  produced  by  the  Naval  Propellant  Plant  (now  NOS 
Indian  Head).  Motors  for  later  versions  of  SIDEWINDER  were  manufactured  by  Bermite 
and  Rocketdyne  (  now  Hercules).  Current  requirements  for  the  Mark  36,  Mod  7  are  split 
between  Bermite  and  Hercules  on  a  competitive  basis. 

As  with  all  other  components,  the  motors  are  sent  to  Yorktown,  Fallbrook  and 
Letterkenny  after  manufacture.  Containers  are  supplied  as  GFE  by  NAVAIR  even  though 
the  Navy  and  Air  Force  use  different  containers. 

Summary  of  Major  Procurement  Actions  Per  Year  Required  to  Purchase 
SIDEWINDER  Missiles 

2  procurement  requests  and  2  contracts  for  GCS  units 
2  procurement  requests  and  2  contracts  for  S&A  devices 
2  procurement  requests  and  2  contracts  for  rocket  motors 
2  procurement  requests  and  2  contracts  for  TDDs 
2  procurement  requests  and  2  contracts  for  wings 
2  procurement  requests  and  2  contracts  for  fins 
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2  procurement  requests  and  2  contracts  for  warheads 

3  MIPR  to  ARCOM  Rock  Island  to  authorize  GFE  explosive  to  warhead  manufacturers 
1  memo  to  authorize  GFE  special  steel  to  GCS  manufacturers 

1  series  of  orders  to  arrange  for  shipment  of  the  GFE  containers  to  each 
contractor  except  the  fin  manufacturer 
1  project  order  each  to  NWS  Y orktown  and  Concord  for  missile  assembly 
and  test 

SHRIKE 

The  SHRIKE  AGM-45  is  an  air-launched  missile  purchased  by  NAVAIR  for  use  by 
both  the  Navy  and  Air  Force.  The  SHRIKE  was  designed  and  developed  by  NWC  China 
Lake,  beginning  in  1962.  It  has  always  been  procured  in  sections  and  assembled  at 
Government  installations.  No  contractor  capability  for  assembly  and  test  has  ever  been 
established  by  NAVAIR. 

There  are  no  current  Navy  requirements  for  further  SHRIKE  missiles  and  Air  Force 
requirements  run  only  through  FY79.  Since  the  time  this  report  was  prepared,  the  Air 
Force  has  cancelled  its  FY79  procurement  of  SHRIKE  missiles. 

The  components  of  the  Shrike  are  as  follows: 

Guidance  Set,  Mark  49,  Mod  0,  With  Mark  5,  Mod  1  Electronic  Assembly,  Mark  29, 

Mod  0  Fuze  Antenna,  Including  Container:  This  guidance  set  represents  an  improved 
version  of  earlier  SHRIKE  guidance  sets.  It  was  designed  by  NWC  China  Lake  and  Texas 
Instruments,  who  is  the  sole  source  producer.  The  electronic  assembly  (target  detection 
device)  was  broken  out  for  competitive  purposes  and  for  small  business  set-asides. 
However,  repeated  failures  to  perform  by  the  various  contractors  led  to  a  decision  to 
combine  this  item  with  the  guidance  set  procurement  from  Texas  Instruments.  Current 
(FY79)  contracts  are  all  Air  Force  requirements  which  will  be  shipped  to  the  Letterkenny 
Arsenal. 

Control  Section  Mark  5,  Mod  0:  The  procurement  of  this  section  was  separated  from 
the  guidance  section  in  the  combined  FY76/77  procurement  in  an  effort  to  promote 
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competitive  procurement.  As  in  an  earlier  attempt  to  obtain  competition,  the  winner  of 
the  formally  advertised  contract  experienced  difficulties  in  production,  so  the  FY78 
procurement  was  directed  to  the  only  available  experienced  producer,  Texas  Instruments. 

Warhead  Assembly:  The  warhead  assembly  consists  of  a  set  of  metal  parts,  a  fuze,  a 
booster,  an  armament  cable  and  the  explosive  charge. 

NAVAIR  contracts  for  the  metal  parts  and  the  armament  cable  by  formal 
advertising  procedures.  This  results  in  frequent  changes  of  suppliers.  In  FY78  the  metal 
parts  were  purchased  from  a  company  called  ATI.  The  armament  cable  contractor  was 
Mil-Tec. 

NAVAIR  normally  contracts  for  the  fuze  S&A  with  two  sources  in  order  to 
maintain  adequate  sources  of  supply.  Each  year's  procurement  was  split  on  a  price- 
competitive  basis  between  Raymond  Engineering  (a  small  business)  and  Bulova.  However, 
the  low  quantity  requirement  in  FY78  precluded  such  a  split,  and  Bulova  received  the 
entire  quantity  under  a  competitively  negotiated  procurement. 

The  booster  is  manufactured  by  NWSC  Crane  on  the  basis  of  a  project  order 
issued  by  NAVAIR. 

All  parts  for  the  warhead  are  shipped  by  the  manufacturers  to  NOS  Indian 
Head.  NAVAIR  issues  a  project  order  to  Indian  Head  providing  for  fabrication  and  loading 
of  the  explosive  charge  into  the  warhead.  Indian  Head  gathers  and  mixes  all  the 
ingredients  of  the  explosive  charge,  assembles  and  loads  the  warhead,  and  delivers  the 
completed  warhead  to  the  Letterkenny  Arsenal. 

Wings,  Mark  2,  Mod  1  <3c  Fins,  Mark  21,  Mod  0:  Wings  and  fins  are  combined  for 
procurement  purposes  and  formal  advertising  procedures  are  followed.  A  protest 
regarding  the  wording  of  the  IFB  necessitated  award  of  two  contracts  for  the  FY77 
program,  one  for  wings  and  one  for  fins.  The  FY78  wings  and  fins  requirement  was 
awarded  to  Lockley.  Completed  wings  and  fins  we  shipped  to  the  guidance  set 
manufacturer,  packed  with  the  guidance  set,  and  then  forwarded  to  Letterkenny. 

i 


Rocket  motor:  The  initial  SHRIKE  motor  was  produced  by  Rocketdyne  (now 


Hercules).  In  1967,  Aerojet  was  introduced  as  a  second  source  supplier.  These  two 
producers  have  supplied  all  requirements  since  then. 

Containers:  NAVAIR  arranges  for  the  provision  of  GFE  containers  to  the  producers 
of  the  guidance  and  control  sets,  the  warhead  metal  parts,  the  fuzes  and  the  rocket 
motors. 

Summary  of  Major  Procurement  Actions  Per  Year  Required  to  Purchase  SHRIKE 
Missiles 


1  procurement  request  and  1  contract  for  guidance  sets 
1  procurement  request  and  1  contract  for  control  sets 
1  procurement  request  and  1  contract  for  wings  and  fins 
1  procurement  request  and  1  contract  for  warhead  metal  parts 
1  procurement  request  and  2  contracts  for  fuzes 
1  procurement  request  and  1  contract  for  armament  cables 
1  procurement  request  and  1  contract  for  rocket  motors 
1  project  order  to  Crane  for  boosters 

1  project  order  to  Indian  Head  for  warhead  loading  and  assembly 
1  series  of  MILSTRIPS  for  providing  GFE  containers  to  section  manufacturers 

PHOENIX  AIM-54A 


The  PHOENIX  missile  was  developed  as  an  integral  part  of  the  F-14  weapon  system. 
The  prime  missile  contractor,  Hughes,  was  selected  through  a  design  competition 
conducted  by  NAVAIR  during  1962.  Hughes  had  responsibility  for  development  of  the 
guidance,  control  and  propulsion  sections  of  the  missile.  The  armament  sections  (fuze, 
triggering  device,  explosive  lead,  fuze  booster,  electronic  assembly,  antennas,  and 
warhead  metal  parts)  were  developed  by  NWC  China  Lake  and  integrated  into  the  missile 
by  Hughes. 

The  use  of  Hughes  as  the  integrating  contractor  in  lieu  of  a  weapons  station  was 
consistent  with  guidelines  established  by  the  Chief  of  Naval  Material  in  CNM  letter  MAT 
0256  RTW  to  Com  NAVAIR  dated  4  August  1969.  All  sections  not  purchased  through 
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Hughes  are  provided  to  Hughes  as  GFE.  The  major  components  of  the  Phoenix  and  their 
development  are  as  follows: 

Guidance  and  Control  Section  (G&C):  The  major  section  of  the  missile,  the  G&C 
was  designed  and  developed  by,  and  has  only  been  procured  from,  Hughes.  All  other 
sections  are  integrated  by  Hughes  into  the  complete  missile  before  delivery  to  fleet 
loading  facilities. 

Fuze,  Mark  334,  Mod  0:  The  design  and  development  of  this  component  was 
coordinated  by  NWC  China  Lake.  Aerojet  produced  the  prototypes,  and  Barry  Miller 
Ordnance  manufactured  the  pilot  production.  A  competitive  procurement  in  FY72  was 
won  by  Micronics  Division  of  FMC,  and  all  subsequent  procurements  have  been  made  from 
Micronics. 

While  this  fuze  is  provided  to  Hughes  as  GFE,  Micronics  also  receives  GFE  for 
the  fuze.  To  consolidate  requirements,  NWC  China  Lake  purchases  detonators  common  to 
this  and  other  missiles  and  furnishes  them  to  Micronics  as  GFE. 

Fuze  Triggering  Device,  Mark  13,  Mod  0:  This  item  was  designed  by  NWC  China 
Lake  with  assistance  from  Endevco  Corp.,  which  has  been  the  sole  source  producer  ever 
since. 

Explosive  Lead  Mark  22,  Mod  0:  This  component  w as  designed  by  NWC  China  Lake. 
Explosive  Technology  Division  of  Ducommon  Inc.  refined  the  design  and  produced  all 
requirements  through  FY74.  In  FY75,  Reynolds  Rocket  Systems  won  a  competitively 
negotiated  award.  Formal  competition  as  a  small  business  set-aside  is  conducted  for 
current  requirements.  The  FY78  producer  was  Reynolds  Rocket  Systems. 

Fuze  Booster,  Mark  60,  Mod  1:  This  item  was  designed  by  NWC  China  Lake.  All 
production  quantities  have  been  purchased  either  from  Reynolds  Rocket  Systems  or 
Special  Devices  by  formal  advertising  as  a  small  business  set-aside. 
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Target  Detecting  Device  (Electronic  Assembly  and  Antenna):  This  item  was 
designed  by  NWC  China  Lake.  Engineering  development  was  contracted  with  Bendix 
Corp.  Upon  completion  of  development,  the  antennas  and  the  electronic  assembly  were 
broken  out  for  separate  procurement.  Bendix  has  been  the  sole  source  for  the  electronic 
assembly,  and  Systron  Dormer  is  the  sole  source  for  the  antennas. 

Warhead;  This  component  was  designed  and  developed  by  NWC  Dahlgren.  The 
metal  parts  were  machined  and  assembled  by  TRW  through  pilot  production.  Due  to 
technical  problems  with  the  plastic  warhead  cases,  in  FY71  the  cases  were  broken  out, 
purchased  from  Swedlow,  and  furnished  as  GFE  to  TRW.  Currently,  several  producers  are 
capable  of  producing  these  cases,  and  in  FY79  the  cases  will  be  CFE,  and  will  be 
competitively  procured  by  the  prime  warhead  contractor. 

For  FY79,  Chamberlain  Manufacturing  Co.  has  qualified  as  a  second  source  for 
warheads.  The  FY79  solicitation  was  issued  competitively,  and  included  options  for  two 
additional  years.  The  empty  warhead  assemblies  are  sent  to  NWS  Yorktown  for  loading, 
then  sent  as  GFE  to  Hughes  for  final  missile  assembly.  To  accomplish  this,  NAVAIR  will 
let  a  prime  contract  for  the  empty  warhead  assemblies  to  be  delivered  to  NWS  Yorktown. 
NAVAIR  issues  a  MIPR  to  Rock  Island  Arsenal  authorizing  purchase  of  the  explosives,  and 
a  project  order  to  NWS  Yorktown  for  loading  the  warheads  and  delivery  of  complete  units 
to  Hughes. 

The  steel  used  in  the  warhead  has  extremely  rigorous  physical  requirements, 
and  only  one  source,  which  has  refused  to  continue  manufacturing  it.  In  the  past,  NAVAIR 
has  procured  extra  steel  and  has  sufficient  reserves  for  the  FY79  and  the  planned  FY80 
buys.  NSWC  Dahlgren  has  negotiated  an  agreement  to  produce  one  more  "heat"  or  lot  of 
this  steel,  which  should  be  sufficient  to  supply  several  years'  requirements.  In  the  FY79 
procurement,  the  steel  will  be  GFE  to  the  contractor. 


Propulsion  Section  with  Mark  47,  Mod  0  Rocket  Motor:  The  propulsion  section  of 
the  PHOENIX  was  designed  under  subcontracts  from  Hughes  to  Rocketdyne  and  Aerojet. 
In  FY73  NAVAIR  broke  out  the  motor  and  awarded  prime  contracts  to  both  firms  for 
production  quantities  of  motors.  In  the  FY74  program,  the  entire  quantity  was  awarded  to 
Rocketdyne  on  a  competitive  price  basis.  The  FY75  procurement  was  also  won  by 
Rocketdyne.  In  FY76  Aerojet  declined  to  participate  in  the  competition  leaving 
Rocketdyne  (now  Hercules)  as  the  only  source  for  this  component. 

Containers:  NAVAIR  must  provide  containers  for  missile  sections  and  complete 
missiles.  Sectional  containers,  which  are  reusable,  are  acquired  through  competitive 
procurements  and  provided  to  section  manufacturers  by  NAVAIR.  Missile  containers  were 
developed  by  the  NWS  Earle  and  until  1975  were  procured  sole-source  from  Plastics 
Research.  Since  1976  they  have  been  procured  through  formal  advertising  as  small 
business  set-asides,  and  there  have  been  continual  problems  with  them.  New  containers 
have  been  developed,  and  plans  are  to  procure  current  requirements  to  the  new 
specifications  on  a  competitive  basis. 

Summary  of  Major  Procurement  Actions  Per  Year  Required  to  Purchase  PHOENIX 

1  procurement  request  and  1  contract  for  complete  missiles 
1  procurement  request  and  1  contract  for  warhead  assemblies 
1  procurement  request  and  1  contract  for  fuze  triggering  devices 
1  procurement  request  and  1  contract  for  fuze 
1  procurement  request  and  1  contract  for  propulsion  section 
1  procurement  request  and  1  contract  for  fuze  booster 
1  procurement  request  and  1  contract  for  explosive  lead 
1  procurement  request  and  1  contract  for  antennas 
1  procurement  request  and  1  contract  for  electronic  assembly 
1  procurement  request  and  1  contract  for  missile  containers 
1  MIPR  to  Rock  Island  Arsenal  for  explosives 
1  project  order  to  NWS  Yorktown  for  loading  of  warheads 
1  project  order  to  NWC  China  Lake  to  provide  detonators  as  GFE  to  Micronics 
Series  of  MILSTRIPS  to  provide  section  containers  to  manufacturers 

HARPOON 


The  HARPOON  is  an  anti-ship  missile  designed  to  be  launched  from  aircraft,  ships, 


and  submarines.  The  prime  missile  contractor,  McDonnell  Douglas,  was  selected  through 
a  design  competition  conducted  by  NAVAIR  in  1971. 


McDonnell  was  responsible  for  development  of  the  guidance,  control,  sustainer  and 
booster  sections  of  the  missile.  The  engine  and  the  ordnance  (warhead)  section  were 
provided  to  McDonnell  as  GFE  during  the  design  and  prototype  phases  of  the  program. 
During  these  phases,  McDonnell  performed  system  integration  and  assured  compatibility 
of  the  various  sections  through  associate  contractor  relationships  (mandated  by  the  prime 
contract)  with  the  GFE  suppliers.  Beginning  with  the  pilot  production  phase  of  the 
program,  only  the  engine  was  provided  as  GFE  to  McDonnell  and  the  missile  assembly 
function  was  performed  by  NWS  Concord.  McDonnell  delivered  each  of  the  various 
components  of  the  HARPOON  for  which  it  was  responsible  to  Concord  for  assembly. 

Reliability  problems  and  the  inability  to  establish  responsibility  for  system 
performance  have  resulted  in  a  change  in  the  HARPOON  acquisition  plan.  Beginning  in 
FY77  McDonnell  assembled  the  missile  (except  for  the  launch  mode  items)  into  what  is 
called  a  HARPOON  Missile  Body  (HMB).  McDonnell  will  also  deliver  the  kits  that  adapt 
the  HMB  to  the  individual  launch  mode  required  by  the  user,  including  the  booster  used  in 
surface  launchings. 

For  all  practical  purposes,  the  HMB  is  an  AUR  missile.  The  major  components  of 
the  HARPOON  and  their  development  are  as  follows. 

Guidance  Control  &  Sustainer  Sections;  These  major  sections  of  the  missile  are 
designed,  developed,  and  produced  solely  by  McDonnell. 

Engines  J402-CA-400:  The  HARPOON  uses  a  gas  turbine  engine.  The  producer, 
Teledyne  CAE,  was  chosen  through  a  competitive  design  process  by  NAVAIR.  Engines  are 
provided  as  GFE  to  McDonnell. 

Ordnance  Section:  The  HARPOON  ordnance  section  consists  of  the  warhead 
housing,  the  explosive  charge,  the  fuze  and  a  pressure  probe.  The  fuze  and  pressure  probe 
were  developed  by  Raymond  Engineering.  A  second  source  is  to  be  established  during 
FY79.  Contracts  for  these  items  were  let  by  NRPO  Long  Beach  under  NWC  China  Lake 
direction  until  the  FY  197T/77  buy,  which  was  contracted  for  directly  by  NAVAIR. 
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The  warhead  housing  was  developed  and  is  manufactured  by  NOS  Louisville. 
Explosive  loading  is  done  by  NWS  Yorktown  and  is  furnished  as  GFE  to  McDonnell. 

Launch  Mode  Items:  It  is  necessary  to  prepare  the  basic  missile  with  special 
hardware  compatible  with  the  intended  launch  mode:  air,  surface  or  submarine.  To 
accommodate  this  need,  McDonnell  manufactures  launch  kits,  capsules,  and  cannister 
tubes.  These  items  are  not  attached  to  missiles  since  the  numbers  and  the  mix  depend  on 
fleet  needs  at  any  given  time.  McDonnell  delivers  these  items  to  NWS  Concord  for 
attachment  at  the  time  of  fleet  load-out.  When  specific  configurations  are  known,  as  as 
in  the  case  of  FMS,  McDonnell  will  incorporate  the  launch  mode  hardware  into  the 
product  it  delivers,  beginning  with  the  FY78  procurement. 

Summary  of  Major  Procurement  Actions  Per  Year  Required  to  Purchase 

HARPOON  Missile 

1  procurement  request  and  1  contract  for  HMBs  and  launch  mode  items 
1  procurement  request  and  1  contract  for  engines 
1  procurement  request  and  1  contract  for  fuzes  and  pressure  probes 
1  RCP  for  warhead  casings  and  loading 
1  RCP  for  containers  to  NOS  Louisville 
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method,  a  contractor  may  be  responsible  for  the  integration  of  GFE. 

The  conclusion  is  that  contractor  assembly  of  missiles  is  feasible  because 
(1)  a  significant  number  of  prime  contractors  possess  the  necessary  technical 
qualifications;  (.2)  such  contractors  either  possess,  or  have  access  to,  suit¬ 
able  facilities;  (3)  making  contractors  responsible  for  missile  integration 
will  neither  significantly  lessen  the  capability  of  naval  weapons  stations  to 
provide  intermediate- level  maintenance  for  the  fleet's  inventory  of  air- 
launched  missiles;  and  (4)  will  not  result  in  displacement  of  Federal  employees. 

Contractor  assembly  of  missiles  is  also  desirable  for  the  following  reasons: 
(1)  it  is  consistent  with  national  policy  as  expressed  in  OMB  Circular  A-76  and 
DoD's  implementing  instructions;  (2)  it  would  assign  system  responsibility  to  a 
single  contractor,  thus  avoiding  the  fragmentation  of  organizational  responsi¬ 
bilities  which  occurs  when  weapons  stations  assemble  missiles;  (3)  it  could 
result  in  a  cost  savings;  (4)  it  would  avoid  having  a  large  Government  invest¬ 
ment  tied  up  in  assets  which  are  unusable  due  to  missile  components;  and, 

(5)  it  would  alleviate  the  problems  associated  with  NAVAIR's  current  personnel 
shortage  and  enable  acquisition  personnel  (now  engaged  in  attempting  to  manage 
numerous  small  parts  of  missile  programs)  to  manage  their  programs  more  effec¬ 
tively. 

'It  is  recommended  that  NAVAIR  acquire  air-launched  missiles  from  prime 
contractors  in  the  AUR  configuration.  ^ _ 

A  GFE/CFE  decision  tree  is  presented  and  is  composed  of  three  segments, 
one  for  each  type  of  decision  faced  by  a  project  manager:  (1)  those  made  in 
the  initial  acquisition  of  a  system  (i.e.,  the  components  have  never  been 
purchased  before);  (2)  GFE  to  CFE  conversions  (break-in);  or  (3)  CFE  to  GFE 
conversions  (break-out).  Guidelines  for  its  use  are  also  provided. 


SCCURITY  CLASSIFICATION  OF  THIS  FAOCrVkM  B<M  Sn««r*4) 


